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MACKENZIE VALLEY PIPELINE INQUIRY 


AS TSO 


| IN. THE MATTER OF APPLICATIONS BY EACH OF 
(a) CANADIAN ARCTIC GAS PIPELINE LIMITED FOR A 
RIGHT-OF-WAY THAT MIGHT BE GRANTED ACROSS 
CROWN LANDS WITHIN THE YUKON TERRITORY AND 





i THE NORTHWEST TERRITORIES, and 

) (b) FOOTHILLS PIPE LINES LTD. FOR A RIGHT-OF-WAY 

fi 

i WITHIN THE NORTHWEST TERRITORIES | 
y FOR THE PURPOSE OF A PROPOSED MACKENZIE VALLEY PIPELINE 

¥ 

7 and | 





| 
| 
| THAT MIGHT BE GRANTED ACROSS CROWN LANDS 
| 
{ 
| 


IN THE MATTER) OF THE SOCIAL, ENVIRONMENTAL AND 
ECONOMIC IMPACT REGIONALLY OF THE CONSTRUCTION, 
OPERATION AND SUBSEQUENT ABANDONMENT OF THE ABOVE 
PROPOSED PIPELINE ; 





PR ET PE Ee a EF Va Ee PROG ROOTES OT Moe 


(Before the Honourable Mr. Justice Berger, Commissioner) 


Yellowknife, N.W.T., 





November 4, 1975. 
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- Cross-Examination by Mr. Hollingworth (cont)... 
- CrossExamination by Mr. Anthony 11848 
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305 Progress Report, CAGSL, Revegetation Studies 
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Clark, Dabbs, Harlan, Hemstock, 


Koskimaki,-MeCart, Minning,; 
Williams 
Cross-Exam by Hollingworth 
Yellowknife, N.W.T. 
November 4; 1975. 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
THE COMMISSTONER: Well, Mr. 
HoOlAangwerctn, fou miqnt carry? on. 


MR. MARSHALL: Excuse me, Sir, 


there are two matters. We have available the evidence 


for-thessarctice Gas"panel- that will deal wrth the impact 


on’ the Wiving@environment, “and T’m-handing: rt out to 
the counsel who are here. It does not contain any 
evidence from Dr. Banfield. We intend to call him as 
Dawe ObP tie pane.” Heris-strl away in. Scotland and 
we hope to have some evidence from him next week and 
we'll distribute it as soon as it's available. 

ThereS a Second matter, Sir. 
We've had prepared a small amendment to Exhibit 57, 
which is the environmental impact statement for north 
on 0 spertaining tO paragwaph 7.4525" *on operatron 
effects dealing with the air quality. 

There were some changes in 
some of the figures and I had the paragraph re-typed 
ana have ioptes Ofrit. T'd@like*to “file one copy wrth 
Miss Hutchinson and distribute the other to counsel. 


Thank “yOUs esl 


JOHN IVOR CLARK 

DONALD L. DABBS 

R.L. HARLAN 

R.A. HEMSTOCK, 

C.M. KOSKIMAKI, 

PETER J. McCCART, 

GRETCHIN V. MINNING, 
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Clark, Dabbs ,iHarian , Hemstock, 

Koskimaki, McCart, Minning, 

Williams 

Cross-Exam by Hollingworth 
CROSS-EXAMINATION BY MR. HOLLINGWORTH (CONTINUED) : 

O Min, Dabbs ,,eanirortunately 
we don't have the benefit of the transcript from yester- 
day. I just wanted to clarify what it was your statement 
was when we were discussing shrub cuttings. I believe 
you were talking about the success) rate, that- you, had 
had with willow; and perhaps you could give me your 
testimony again on that point as to what your success 
Hace Wag. 


WLITNESS)] DABBS ia ‘The: fioure,. i= | 


you want it precisely, is given in the progress report 


tH 


1974, as ranging as high as 94% and averaging 70%. 
believe I used a higher figure than that which was 


basec: on a 'firstrvyean'’s: results, which is in the 


Biological Report series; Volume, 21,, which. is. 90) to 100%, 


depending on the willow species. 

QO Yes, wll. .that's the 
point that interested me because. when I looked in the 
progress report it showed a range of 35 to 94%, with 
an average of (0@aerlLsnr thrthiat, comrecth? 

A Ing thes proguess: report 
of September '74, that is quite right. 

Q And. on pages 20.@at the 
Biological) Report;series, there+were’ test) percentages, 
five test percentages given, they were 94%, 83%, 22%, 
96%, and 833 

A Yes, I gand corrected. 
In that case I see the 100% was with the Alcers 
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Clark, Dabbs, Harlan, Hemstock, 
Koskimaki, McCart, Minning, 
Williams 
1 Cross-Exam by Hollingworth 














a Q Whuch? eserry 
| A Alders and soapberry 
| is the common name for shepherdia. 
| 0) ALi aught, "thank vou: 
an| Yesterday I think when we broke off we were discussing 
a1 what seed you had in commercial quantities from native 
eal varieties, and I think we were discussing particularly 
6 arctagrestis latiiolae and for the benefit of my 
10, friends rs have been complaining somewhat, I'll refer 
11] Lo thatenew as polanporassr rariGralse’bluenoeint Ti think 
12 | you have seeded in commercial quantities, and those 
13 figures are given on page 52 of your progress report. 
14 | A Yes, I have that, and 
| we were at this precise point, yes. 
16 | . Q DO you Still] have that 
17) Seed? 
18 | A Much of that seed has 
St been used in the past year in experimental programs in 
20 our greenhouse at Calgary, and at the plot established 
21 | at LeCrate in Northern Alberta. We have, however, 
ae Since this report was prepared, collected additional | 
23} seed this past summer, the summer of 1975. 
Bah | Q So do you now have a 
ood Similar or larger quantity than that listed on page 
Deli 52? 
271 A I don't have with me an 
1 
2 | estimate of the seed. I don't believe it has been 
29 | thrashed as yet. It's hand-collected with sickles and 
30 | the “lower heads placed in bags, dried and returned ce 
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BURNABY 2, B.C. 

Clarky Dabbs, Harlan, Hemstock, 
Koskimaki, McCart, Minning, 
Williams 

7 Cross-Exam by Hollingworth 

> | Calgany,, ut, tim centain. we would have more than 28 

3 | pounds calamagrostis. 


4 | Q Well, on page 48 of that 


5 same progress report there's a discussion of the poten- 








ah tial rate of seed production and my question is, does 
>| that take into account the dormancy and flowering 
g | mechanism problems that we've discussed, that we were 


9 speaking of yesterday? 


10 (PROGRESS REPORT, CAGSL, REVEGETATION STUDIES 


Le NORTH OF 60 DATED SEPTEMBER 1974 MARKED EXHIBIT 


12 | 305) 
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Clark, Dabbs, Harlan, Hemstock 
» ~ Koskimaki, McCart, Minning 
; Williams--Cross-Exam by Hollinaworth 













= A I think the important point 


Rae 
i Sorat A eat: ‘ e , 
BM ek: “right in the middle of the page is the assumptions and they 


co ey ¥ ; : “ ‘ : , . 
meeeee strictly that. “They are assumptions at this point 


‘ee 


_ in time. We are not certain that even our assumptions 


ac are to be fairly accurate. 





take into account the flowering mechanism and dormancy 


assumptions assume that no such problems exist? 
A I believe those 


| 
| 
8 " problems we were discussing yesterday or do those 
assumptions are based on the helief that we can overcome 


the problems. For instance, as I said yesterday the 
a) Calamacrostis collected in the Mid-southern Mackenzie 
ou | Valley, there is no problem with germination and 
fee | flowering there... ‘The. deco type gardens at Calgary, 
ae i Maclennan and Inuvik would show that at least that 
tial Bpectes will bloom and set seed and I said yesterday 
18 


wehat arctagroxis from the Tuk area appears to have 
other requirements for flowering and that is still 
being worked on. 


5 - O What if you did not have 


ee 


¥is dormancy in flowering mechanism problems? Do you 
)aaree with me that you have already got sufficient seed 
‘ that in two to four years you would have enouch to 


amply gover all of the right-of-way that you are 
oie: _ proposina EO OUr UOT Gece: 

ee aig | A Well, that is a--acain 
| you are making the assumption that we will not 

' 1 _ encounter Fane ceils mabe erat problems. 


= © Well, 1 am usina your 
eS can mn 7 


A 
: 1 or 
Facies * : 5a va, | 


@) Well, do those assumptions | 


| 
| 
| 
| 
{ 
| 
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“be vroduced c or a ey we ata not still he 









seer suing the project. 


ae 


‘ourselves, are optimistic 


that seed of these species 
, # ae " 


on the pipeline or Arctic Cae would not continue to 
a. 


pursue dies put I think as ‘anyone that has any 


can Be produced for use 


“have Wesee dene problems of the variability of 


a, 


eee production of seed. We have had a lot of seed 


mcs is one hail Pt ois ay wis experienced this summer 


hat wipes out a field; so those are the tyne of 


O TGA reale lo cape But puttine 


those aside for the moment and using your assumptions, 
ee 


ay in two to ae years usino the stock vou already 


¥ 


ave on hand? 


eel i- BS =» Without mysel* taking any 
re t me a ae a > ae 3 
i pe Ae es 


ir “calculation running te Oey ar could not say with 


ac elieve that. wake hoe suf ficient for use as “planned 
Ve ee * E Myotead, er a 


ai ne and w t11- be produ ed. The point should he 
st = ‘% ) 


ee cael fa As 2, matter OE What.npercentatre arr: 


RE Nake 
Phiieing about? | Are we 








i. 100% of all the seed 
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4 pare diate Dabbs, Harlan, Hemstock 
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aly ' Williams 
. Cross-Fxam by Hollinewortn 





(which amounts to something in excess of a million 






















70%, are we talking 53 of ene seed mix beinc 


pan 


“native. ‘And when I say that, I am eptimistic that 


natives | can be Prodaded in“sufficient quantity. I speak 


| 

OF the lower percentage. 7% 

ve QO Now,-~I suqgest to vou | 
Mepeenc the figures that you have given and vour | 
assumptions and taking the stock that vou have listed 
on Page S2 Of the progress report that in four vears 
you would have well in excess of a million pounds of 
seed. — Do you have any reason to disagree with that? 
| A ~- There is no reason to 
disagree except on the basis of simple logic and 
experience of an agricultural backqround that vou simply 


do not count on things that well. If everv farmer 


BcouLd get forty bushels to the acre as he expects of 


Mickie they would all be millionaires. 

i (@) Well then your assumptions 
are somewhat lacking, is that what you are savina? | 
A Well, the assumptions 
re are conservative and I would acree eR vou that rina | 


_ everything went just as we assume, yes, we could produce 


a 
i 





| 

| 

| 

' | 

ret of seed. | | 

| Q Thank you. Now, vesterdav | 

we “were eee agronomic and need of varieties and | 

as your evidence was to the effect that vou were | 

7 ! 
EO get the best of both worlds. That you would 

xonomic varieties to obtain fast ground cover in | 

| 

| 

| 

| 


pthes first year Or two and then the native varieties woul¢c 


ah on. ee ae 
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. 4.Clark, Dabbs, Harlan, Hemstock 
Ss | tee -Koskimaki, McCart, Minning 


Cross-Exam by Hollingworth 


Bieri. . 
_ coverage thereafter because the aqronomic varieties 


Mecote out. Is that a fair summary of what you are saying? 
t Ne P ’ 
: A That is a fair summary. 


O Now, if Vow combas find 


native varieties which gave this adequate ground cover 





in the first year or two, would you prefer to use those 





7 ed: 
feaee, Che curonomic varieties? 
8 | 
A Yes, I would say. we would 
9 aa 
Prefer if they could be found. No one has found them 

10 

. as yet that we are aware of. 
he . 


O Well, is the basis for 
one using agronomic varieties merely that vou think 
that the ground coverace is better in the first year or 
two? Is that the only reason for using them? 

A “Ground cover and root 
,production. We speak of our principle objective, our 
first objective being one of erosion control. This 
root 
Pelates to both top andjbiomass production and research 

that we have had underway in the past year--a greenhouse 
in Calgary--where we have cold soil simulation equipment 
_where we can* grow natives and agronomics tocether under 
Per ecise conditions, we find that the agronomics can 
moersistently produce two or three times the root and 


fmecop biomass that the natives.do, under cold soils. 


QO Are you distinguishing 









26 ee : 
' between root production and the top biomass production? 


ek. 27 ams | 
i aie A In the sampling, yes we 

Wa 

hha moo. i 

Mey 

ae oO Yeartrorday, vou Arscussed 


ur tests at Inuvik, 1 believe, where you obtained 


fj i 
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>Ss-Exam by Hollinaworth 
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Be rj 












1ts with agronomic varieties. 

yes, ee aa ; 
AD bu the first year. 
Coe vin the first year? 


A ria htt 


0 Do you have any other 


A Thesiuntornmatzvon Lf am 


yrs 4 


ing EO ane the geen a yes. 


QO In the qreenhouse in 
De i VOES:, 
Q Dousou have a Study or a 


A Tt is-in preparation. | 
QO And is that the one that on 
d that you were going to produce vesterday? 

A And that was the prooress 
“report. fon eet Sault work. 

iat ky ‘@) | Could you also produce the 


on Calgary when you have it prepared? 


A Certainly. 


show that agronomic varieties perform better 


| 
| 
| 
O .. And. do you have any other 
mot year? 
A), Not that I can think of 

| 


O Dr. Mitchell, I believe, 


eng Mostvof this testing for you! 


| 
A Dr. Mitchell's work has 
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| a sub- -contractor to ‘Audell Columbus labs which 
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Q And would you agree with 










olen that at least six tests that Mitchell has conducted 
he has found that native varieties performed equally 

~ to, 0r better than the agronomic varieties in the first 
par? 

| A Without reviewing his 

feoortsS »wi couldn \t say, Jbutbeb expect.3i£ you've found 

Chat in his report, I agree with Dr. Mitchell's work. 

MR. MARSHALL: Perhaps Mr. 

Hollingworth could indicate what Se esis report it is 7 

so® that Mr. Dabbs might be, able to take a look at that? / 

MR. HOLLINGWORTH: Well, tests, | 


and I can refer them specifically one by one if you like, 





Cxie 
: ie % but the tests are found in the document entitled: 
; , "Progress Report, 1974, Tundra Rehabilitation 
tik Research, Prudhoe Bay and Palmer Research Centre." 
« That's for the Alyeska Pipeline Service Company, Atlanti¢ 
cs Rechfield,,.CAGSL,.Exxon, Shell:and Union;,it's conducted | 
" by the Institute of Agricultural Sciences of the Uni- 


versity of Alaska, Palmer Research Centre, February 10, 

} 975 5 j 
— Q Now on page 11 of 
monpendix UC", Mr. -Dabbs, in, Section (5.3 -- 


A Yes? 


@) -- you mention fertilizers, 





and a le Od Ga La Zee 28 Gye 


A Yes. 
QO I understand that's a 
mixture of So Mpartes nitrogen, lbs parte uhosphoroucsy, 


and 56 parts potassium. fs*that correct? 
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] 
>| A inert Es Maas tite, . 
. 
fi 3 | Q Are you using the same 
| ' al mix from the 60th Parallel up to the Arctic Coast and 
¥, 5 along the coast to Prudhoe? 
: 6 | A If you see. the references 
7 given there, they cover Inuvik, Tuk, Prudhoe Bay, San 
. » | Sault, Norman Wells area, and we have all found 
ad essentially that same combination as being the most 
10 | appropriate at this time. The other information we 
: 11 have based this on is Jans & Reed, Hettinger et ail 
ail i H73) > whaiich were extensive soil sampling and testing 
13, programs in North-eastern Alaska, Northern Yukon, and 
14 | the Mackenzie Valley, and we found that the nutrient 
15 | levels in the sub-surface material, the parent materials 
eM which will be Dauoe to the surface by excavation and 
fal construction of a pipeline are wniformly deficient in 
18 the nutrients —— for the growth of grasses, 
19 either ae natives or agronomics and the experimental 


results/ work to date by these various authors have 


led everyone to conclude thiat this is the most appro- 


o 


Priate Kind of rate “ofvapplication’ at this time. 








QO So your answer is "Yes." 
A Thaths right. 
ag a6 | Q And what rate are you 
A 26 | applying to this fertilizer, or are you proposing to 
pla ies + 57 || . apply? 
. AR Tt says right there, 
eel Zen t5é kilograms. per hectare. 
QO Kihograms per Nectare. 
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A Miva er deaceiyitn. 


Q And just so I'm sure, 


are you saing that it's going to be applied in this 


peeportion along the Arctic igoast areas? I think you 
said "yes", eh? 
A In the Yukon where I would 
say "yes", we have found areas in Alaska near the 
Sadalerochit Mountains where the iron content in 
soil is very high, which of course-binds the phosphorous, 
and we may in those cases have to go to a higher rate | 
of application of phosphorous. 
Q ima Litese confused 
because the second to last sentence in 5.3 says: 
"Fertilizer specifications for tundra areas 
have not yet been developed, but considerable 
data ron sueces@ fil research projects are 
available and are under review to aid in this 
development." 

Is this presently under study by Arctic Gas as such? 


A Yes, 22 2s. LE you recakl 


2 


I said this is the combination at this time. 


Q Let me refer you to 
your Biological Report series, Volume II, page 28. 
The last complete paragraph, the last sentence Says, 
pooaking to the-rate of application, it says: 
TAS this 2s even higher than the heaviest 
wate used) at San Saul, Table 2, Lt 2s 
evident that fertilizer requirements are not 


im torm throughout Che northern \end of the: 
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proposed pipeline route." 


Now that is in your Biological Report series. Why are 


you now applying it at a. uniform rate? 


A My comment on the Biologi- 
| 
cal Report series is several years ago, the 
report, Appendix “C", 1s. che ‘current -- our current 


review of data information and we feel that at this 
time that the rate proposed in Appendix "C" is the 
Most appLoprrate first coverage, of, fertilizer, first 
applicationgs, li’s a,matter of evolution of, time.and 
additional work and examination of uoenaes and consul 
rea 

—-tation with other researchers that pees Beha 
this Volume II. 

Q Now could you turn to 
aber dy). whiCchei Ss on page. 4.606 Appendix "CC"? I"m 
looking at the last column on the right, and where it 
is marked by an asterisk I understand that figure at 
the top there, for instance 30% with creeping red 
fescue, would be the living cover in 1974 and because 
of the asterisk marking greater than 50% cover of living 


and dead, I could assume that at least 20% of the cover 


1s dead. 
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A The 30% is living. 
Asterisk means that there is additional coverage of 
dead plant material resulting in 50% or more ground 
cover. 

@) Sovthabsat tleast 202 
would be dead cover, because you deduct 30 from 50 and 
you arrive at 20. 

A Was. ,ethavks comrect: 

Q And the same with the 
45% and the 12% and the 24% and the 23% and the 232 
and so on down the column? 

A ihatts wichts 

Q Now, obviously the 
basic goal of your scheme is to encourage the re- 
establishment of native plant commurmities. Would that 
be a fair assumption? 

A That's been stated. 

fe) Well, isn't this dead 
ground cover going to inhibit such re-establishment? 

A Nora its doesnt tLor The 
appendix to the Volume II, certainly the results of 
San Sault work subsequent to Volume II has shown quite 
clearly the establishment and recovery of a very large 
number of tne native species and at the end of five 
growing seasons, which is this past year, the litter 
accumulation, top growth, dead growth of grasses did 
certainly not impair the recovery of native species. 

QO BxXcuse Mesa Momeme. 
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, sub-surface poterian is a conditioner that, unless eee 

" ; ; excessive, is in itself promotes the recovery and 

7 ; establishment of native species. 
; Q Well, Mr. Dabbs, would 
; you look at page 18 of your progress report that was 
i, filed yesterday as Exhibit 305? The first sentence 

| of the last paragraph there reads: 

i “The data suggests that the cover importance 
: of native species invading the seeded plots 
e is inversely proportional to the amount of 

¢ : total cover produced by the seeded grasses, 
5 the function of both species success on the 
. rate of fertilizer application." 
: Well, first of all what do you mean by "cover importance" 
; in that statement? 
16 : 
4 A The importance or the 
as contribution to the total plant cover on a plot or on 
Ds a given unit area, which is made up of native species. 
A Q So in other words what | 





iE 
that statement says is that/you've got a lot of seeded 
- you need | 
grasses, then/ the importance of native varieties coming 


| 


in as well? 





ea ita A it says just what I just @ 
9 | finished saying, 4S long as you do not obtain too high | 
ei ga or too heavy a growth of grass top from seeded grasses 
z Bs you get natives invading, and the statement is quite 


clear that in a plot that is excessively seeded with 


high rates of seeding, with high rates of fertilizer 





and subsequent fertilization, the natives are impaired 
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: i 
by their invasion. ; 
2 
Q All right, well you have 
3 
no problems then with dead ground cover. 
4 | 
A Not unless it is excessive. 
5 
Q What about as fire hazard7Z 
6 i 
| A The combustibility of | 
7 | 
dead grass on a right-of-way is considerably less than | 
8 | 
the volatile lichens and black spruce that border the | 
9 : | 
right-of-way, so it does not present a fire hazard as 
10 
great as the plant communities. 
ma 
Q Well, weren't agronomic | 
, | 
12 
varieties used to re-seed the Pointed Mountain Pipeline? 
13 
A I believe so. 
14 
Q And wasn't there 
sa 
criticism by Miss Van Ike in her report on Pointed 
16 ; 
Mountain about the fire hazard from the agronomic 
17 
varieties that had died? 
18 
A I believe so. It's been 
19 ‘ : 
some time since I read her report. 
20 
0) Do you agree or disagree 
21 
with Miss Van Ike on that point? ! 
22 
A Hisayielhat.L agree) to a 
28 | 
point in that area, speaking of forest cover, a different 
ok @ ee 
| fuel type entirely than the Mackenzie Valley. 
25, : 
| Q Well, does this dead | 
26 
ground) cover laid (in. erosion control, at, all? 
27 | 
A It does in part because 
28 
it breaks up rainfall. : 
| 29 
‘bee QO Would. vow wald-ait.a 
30 | 
Significant aid? 
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A Not as significant aid 
as the plant roots and stems themselves. 

Q Well, apart from erosion 
control, are there any positive aspects at all in 
having that dead ground cover? 

A Not really, but you osagen 
grow plants of any type without dead material being 
deposited. 

Q Why? 

A Because really decomposi- | 
tion is slow to compensate for the rate of production, 
naturally or in the case of a right-of-way. 

Q You're saying that you 
have to have dead plant life in order to sustain further 
growth? 

A No, I say that further 
growth results in more dead plant life. 

Q Ok. 


A Lithink ithe important 


point here is the fact that there is such an accumulation 


Of dead plant life naturally, that's what the forest 


cover ground litter essentially is, is a buildup of 
dead plant life that results in the maintenance of 
permafrost naturally. 
Q Would you turn to page 
bby iAppendix +A), aplease? oVourcsay in paragraph .Sa2i 
"The seed specifications for the initial 
seeding are generally a combination of slow 
establishing hardy species with faster estab- 


lishing less hardy species in an attempt to 
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optimize both immediate erosion protection | 


and longetivity." 
Now, could you tell me which of these slow developing | 


hardy species are indicated on Table 1 of your 


appendix? 


¢ 





A Yes, the Arctared creeping 


red fescue, and nugget Kentucky blue grass are slightly 
centainly 
Slower and Somewhat longer growing than Engmo timothy 


and timothy as demonstrated as I showed in the slides 


| 
yesterday, has the ability to establish very quickly | 
and produce a considerable ground cover. | 
Common meadow foxtail is | 
slightly slower establishing, but longer-lived than the 
timothy. | 
Q Well, looking at the 
Table 1, the Mitchell tests at Prudhoe Bay seem to 
indicate creeping red fescue had a substantial cover 
rate, that's 54% in 1974; ‘but the Kentucky > nugget 
bluegrass has a coverage of 3% in 1974. That's the || 
third year, is that not right? 
3 A Yes. 
Q So would you be using 
that with such a low succedcer tar 
A Are you talking about 


wots at Prudhoe Bay, and over here we're talking about | 


| 
a situation that spans from the tundra area through | 
| 


to a forested area? Yes, we would use Kentucky blue-~ 


grass, the nugget variety in the northern regions. 


Nugget has been specifically selected as a variety in 
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Cross-Exam by Hollingworth 
Alaska and throughout the cooler regions, it's success 


adjacent to the Beaufort Sea and Prudhoe Bay is 


adequate for inclusion in seed mixes in the northern 
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tundra areas. The results of growth of nugget Kentucky | 


blue, rig site seeding in the Mackenzie Delta has 
demonstrated its value in the seed mix also. 

Q Well, I'm just looking 
at nugget blue then for the San Sault test conducted - 


by Younkin & Friesen in the last column on Table 1. 


Thats: Ue2satrer foun years, 15) thak wright? 


| 
| 


| 
| 


| 
| 
| 
| 
| 
| 


A wes. 

QO Do vou call that .an 
adequate cover? 

A In combination with others 


yes, at is. Jt fills a silightly different. nitch than 
an 

others, and/18% covering combination with 303 creeping 

red fescue makes quite an adequate ground cover. 


Q Lam sorry, would vou 


repeat that last statement? 


A Eudon \t Know what, I said 


but the point I was making, you use a mix of seed to 
provide the variability, genetic variability to 
accommodate the range of micro-habitat conditions on 
a right-of-way from the moist depressions to the 
drained elevated portions of the berm and if you 
combine the 18% after four years with -- of the 
Kentucky Blue with just 30% of the creeping red 
fescue, you have an adequate ground cover. 

O Well, your creeping red 


fescue had a 30% rate after four years at San Sault, 
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Williams, 

l Cross-Exam by Hollingworth | 
3 esi Metin oe 

3 A LES = 

4 Q Are you adding that 

5 cumulatively to the 18% from the Kentucky bluegrass? 

6 | A iieae s wiat I wise aia, 

4 | ves. 

3 Q PS. (hee a fale scientific. 
9 principle to use? 

10 A ron tC say 2t “sa 

M1 scientific principle involved. You're adding the 

1? combined production of the two and in actual fact | 
me it's a seed mix, Ifthe two were mixed together you | 
ha wouldn't necessarily get 48%, but you'd get better than’ 
ise 30 and you'd get the benefit of the Kentucky bluegrass 
fel together with the creeping red. 

| @) Well ‘then, do “I ‘understand 
oe you to consider the percentages achieved at San Sault! 
ae after four years satisfactory on these varieties that | 
20 are listed? | 
>} A At that latitude, yes, | 
42 ; Q On air*er them? | 
3 A Not on all, we haven't | 
24]. proposed to use all of them necessarily. | 
zi Q Because sheep fescue has 
26 gone up in its rate of cover in four years, but every | 
27 other variety listed there has gone down, hasn't it? | 
oA A That's what the dates 

baal show. 

30 | O PO Gs 
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Koskimaki, McCart, Minning, 
Williams 
Cross-Exam by Hollingworth 
THE COMMISSIONER: Well, do 
you consider it satisfactory for your purposes which 
is being principally to re-vegetate the right-of-way? 
A Yes sir, we do, and it's 
one thing to look at a bunch of numbers on a table | 
and it's quite a another to view the plots as Jguanivenca 


| 
after five years and the results obtained in these testg 


we consider quite adequate for the purposes. 

MR. HOLLINGWORTH: Q I'd like | 
to deal with your seed mixes for a while, Mr. Dabbs. 
My understanding is that so far Arctic Gas has proposed 
essentially three mixes. The first one contained in | 
the Environmental Report. on the Canadian Line; the 
second one contained in the Environmental Report on 
the American Line; and the third one in Appendix "C", 
which is what we have been considering here today and 
yesterday. 

A NESTS 

Q Now, are you contemplating 
any other changes in your mix? 

. A Lehn we Si mportant oO 
go back to the application where there was a foot-note | 
to that specification that stated that these would 
be changed and up-dated in the light of continuing 
research if found to be necessary and I believe in 
this appendix we have also stated that as this 
research is continuing and new research is being 
added, that it's reasonable to believe that there could, 


be some changes in the future in the light of new 


experimental results. 
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Clark ~ Dabbs ~ -Hard-an ~.demstock, 

Koskimaki, McCart, Minning, 

Williams 

Cross-Exam by Hollingworth 

Q Do you know what these 
changes are at this time? 

A Certainly not until the 
research is completed. 

Q And are you going to be 
filing any contemplated, or any proposed changes in the 
future with the Inquiry? 

A I'm sure we will. 


Counsel could answer that. 


MR. HOLLINGWORTH: I'd like to 





have those proposals if they are advanced, Mr. Marshall. 
MR. MARSHALL: If Arctic Gas 
intends to change the seed Mixes, that it intends to 
use from what are presented in Appendix "C", you wish tc 
be advised? 
MR. HOLLINGWORTH: That is 
COLULeCE. 
MR. MARSHALL: Yes, I think we 
could do. that. 
f MR. HOLLINGWORTH: Q Now I 
understand in the boreal forest zone you plan to use 
56 kilograms per hectare in high erodibility zone, 
55 kilograms per hectare in a medium erodibility zone, 


and 33 kilograms per hectare in a low erodibility zone. 


Ts) cthat -raght? 


A That's what those figures | 
add pup Fo. 
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Williams 

it Cross-Exam by Hollingworth 

2 | Q And in the forest tundra 

3 | zone for the high erodibility you would use 66 kiligrams 
4 | per hectare; in the medium, 56, and in the low erodibility, 
5 28. 

6 | A Thatesswhat it adds: up 

7 tO. 

8 Q Well, that seems to 

9 indicate a pattern of decreasing amounts of seed as 

10 you go from high erodibility to low erodibility is | 
ital that rage: 

Tes, A Thats. Light. | 
13 | Q Well then, can you tell 
ve me why in the low tundra zone you GO from) 56) kilograms 
15 in high erodibility up to 58 kilograms per hectare 
16 | for medium erodibility, and then down to 28 in low 
i erodibility? | 
18 A IVdon"t bel tevethe | 
19 | difference of two kilograms is significant here. i 
20 would have to consult with Dr. Younkin as to why there 
ou would be a minor dfsecrepancy (like Sthateclets not 
22 important. The point is the decrease in rae of | 
=| application in a low erodibility area is a reflection | 
24 | Of “cne Concer -=ror-eresion IimVthesetareas. Le aseems 

25 | unnecessary to maintain a rate of seeding in the range 
26 | of 56 kilograms per hectare on an area that has a very | 





27 | low erosion potential: 1é' Saesimplaimatternof ayilnghe 

28 | seeding to promote the re-establishment of natives 

29 | on those areas, aS in those cases you're not facing an 
| 

30 | erosion problems. 
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Clark, sDabbs, Harlan, Wemstock, 

Koskimaki, McCart, Minning, 

Williams 

Cross-Exam by Hollingworth 

Q That's generally why you 
have this pattern of decreasing amounts, isn't it, 
because you don't have the erosion and the seed doesn't 
disappear, it stays there,hopefully goes to seed. 

A Meisn 

QO But..1n this low tundra 
ZONE yOU wre Jot. .a “use, even though, the erodibility 
apparently decreases. 

A We have a rise of two 
kilograms, which as I.said I. don't believe is important., 

QO O.K. now, what are the Be 


Ipmoticepenat sin che hadgh andalow erodibility Zones 


in low tundra, you're planning to use nugget Kentucky 


bimes but then youve noe “going tO use 1t in the 
medium erodibility zone. Can you explain why? 
DING Canines Poas comb anakvon 


was prepared by Younkinand the rationale for his choice 
in tehat pavtveular case 1s not clear to me. 
Q Well now, using thin 
low tundra in the use of Arctared fescue, I notice that 
in high erodibility you use 18 kilograms; in medium 
erodibility zones, 40 kilograms; and in low erodibility 
zones, 22 kilograms. Can you explain the reason for thatP 
A Lim sorny,, 1 was) Sie 
concentrating on your earlier question and if we could 
step back to that for a moment. Nugget Kentucky blue 
is used in the followup seeding on medium erodibility 
in low Arctic tundra facilities included. 


Q Well How Goma et Dent 
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Clark, Dabbs, Harlan, Hemstock, 

Koskimaki, McCart, Minning, 

Williams 

Cross-Exam by Hollingworth 
used the first time around? 

A I don't have an answer 
for -thatgatptbis time, but I could provide you with at. 

@) OK. Well now chen pryb hel 
reat my question for you. I'm referring to the use of 
Arctared fescue in a low tundra zone, and in high 
aroda binlitey, zones, it's ~usedjat the vate of LS kilogwams | 
per hectare; in medium erodibility zones, 40 kilograms 
pex hectare, cand, in Plow jerodibn Liey yones, ate2 2 skilo- 
grams per hectare. Now, can you explain the reason for 


that fluctuation? | 
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Koskimaki, McCart, Minnincg, 

Williams 

Cross-Fxam hy Hollinaqworth 

A YouMwislenehsce. the 
difference between the hich and the medium is only 
twonkivlogrmeams.n The Meason itor that is not clear and 
I do not believe-- 

0 Fxcuse me. The difference 
between-- 


A The high and the medium, 


2eojand 40-=oh sorry!, tram Looking at the wrono ficures=—= 


the hich erodibility, we are proposing to use mats 
either seeded or the seed and mats separatelv. Thev 
are only used in the higher erodibilitv areas. The 
importance here is the combination of not only the 
varieties named but the supplementary technicue to 
assist in erosion control whereas in medium erosion 
potential we do not propose to use the seed mats. And 
that combination has obviously influenced the selection 
and rate proposed for application of the two species. 

a) Okay now, Looking at the 
forest tundra zone; ian the initial. seeding in hidh 
erodibility you use Arctared fescue , but in the | 
mMecium and low erodibility zones you use horeal red fescue, 
Do vou know why? 


A Medium and low ofodibilit 


< 
‘ 


areweof lesser concern, In the forest tundra areas we 
have found that the boreal creepina red fescue does 
and will provide the required erosion control cover in 
those areas. Luoctanreqd 1s) Somewhat moLe Wicereus and 


somewhat more adapted to the eooler northern areas 
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Williams 


Cross-Exam by Hollinaworth 


| proposed only for the high erosion areas. It is a much 
| 
2 ii Mose: expensive SeeG! tehan Whe lhomeal ane ws consacered 














Ue unnecessary in the lower erosion potential areas. 
| ; 
4 0 Cher how, leokimd iat 
> follow-up seedinas. I do not know whether this micht 
6 be a typinda error or what but the seeding mix Son 
7 | the low tunera and forest tundra’ and follow-un is a 
8 combination of Arctared fescue and Nuaqeet Fentucky blue. 
2} in hiqgh @nd medium erodibility zones of forest tundra 
i 
10 | anc! Laimaiomoehie Croatia Zonemonr Mowlturdra, GE as 
4 i , 4 < 
Ll | In theteropertroensof 19 kilograms a hectare for Muedet 
| 
= || 6 = = 
ea blue and’ S kiboqrars' a hectare for Arctaree fescue. But 
13) in thevroucth area sind thisvnc! 1s reversed .so that 1 
\| 
‘| 
| I ‘ 
14 19 kilograms’ a hectare of Arctarec fescue as opnosedc to 
7 
15 | 9 of Nugget blue. Why is that mix reversed or is that 
| 
16! possibly a typing error? 
i 
\ 
17 | A ETI net Raow why that 1s 
an i 
a reversed and: af youcwish) D)caniaet clarification on the 
i 
29) @) Could vow mileaese ane. let 
20 tS) 
ae your counsel know: 
| 
a A Yes. 
oS): o ; 
22 | Q im Low “erodibility zones 
“ay > A § ae, 
231 i. seems there 15 not coumq torhe.any fTollow-un seedans 
i 
“4 | DETTE ce ICOrnect: 
25 B he Ls not planned awe lnis 
{ 
®) ; 
26) me. 
aur! | TT , +4 : 
eae | 0 ieee, Well. ay tie. event 
; | 
z that you were not very successful with your vecetation 
aye ; 
| Setch woulaovourchange those plans. and mm an. psu 
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Koskimaki, MeGart, Minnina, 
Williams 
Gross-Examiby Hollingworth 
A Yes, 2h Sieve sur 
veillance would indicate the need for it, yes. 
0 You are assuming for the 
je UNS Teenie: iclene whe WwWollbil los sibrereaGcaaual 
A We are assuming at the 
tame beinqeanat 1 Tk as 1t is low erosion potential 
for these areas it may not be necessary. 
0 Okay. Now turnince to page| 
9 of appendix €. There is a discussion that has come 
over from pace 7 ana 8 and the last sentence 71 
paragraph 4.2 says, 
"Ereorm these results, rt woule apvoear that the 
PUGteaenNom Timothy and Other raphe crowing Species) 
to a seed mix and the improved color production 
Piece year ii Ti te not ‘toa hich @ croportion 
can limit the estahlishment of the longer 
lived species". 


Dna that wo the Tongevity of the mix. Pspmahad  aedeeriit ¢ 


A That is what it says. Yes, 
CO Okay now. Would you look 
at table 2 acain please? in sine forest Hincra recon, 


eNom Meanie mcta@ Gal aaleits ya Oiler | 
I\ WEE. 
0 You Have cot 34 kilograms 


ber hectare Of Timothy being apolied out of a-total of 


Sou, Do Ka loqrams a hectare. ie .tnat © Laht 7 

A Rava lat . 

6) Now thet ae Glee of “eine 
LGcreyl ities (mene elaialie a ebacrare 

/ Ake rei oF t 
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Koskimaki, McCart, Minnind, 
Williams 
Cross-Fxam by Hollinoworth 


0 Well, if your statement 
ony pace liter pace 9 1s correct, aren't you Going to be 
imhsbitingstne Growth of other Species with this use 
Of TAmMOthys. 

A Not with 34 kilograms per 
hectare. And that statement is consistent I believe 
as the results plots such as the Gulf Mobile AOl site 
in the Caribou Hills we are speaking there of a hundred 
roarane per hectare of Timothy and that relates to 
that statement--34 is not considered excessive at all. 

QO Well, presumably you 
are applying 56 kiloarams hecause you regard that as 
adequate to provide a hundred per cent cround cover in 


tChusewarea. Ms that noe night? 


A Not a hundred per cent. 
Noy “Suir. 
a) VeMmIGl@r MGs Wietensto) acmMLev.e 
a hundred per cent? 
A No, that has never been 
stated as an objective. 
Fs O Whet do you want to 


achieve then? Maximum cround cover? 


A My own assessment of a 
very successful re-vecaetation proaram in an area 


Op mearum erocarbrirfcy would be in the order of 50 “or 
60% aqround cover. 

O That is what you want to 
achieve? 

I That: would Ma tere cde ye 


a successrtul program. Yes. 
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ALLWEST REPORTING LTD. Clark, Dabbs, Harlan, Hemstock 
BURNABY 2. B.C. Koskimaki, McCart, Minnina, 
Williams 


Cross-Exam by Hollinaworth 


QO Do you regard that as the 
optimum? | 

A I suppose you can word 
te that way. Yes. 

@) Well, do or "don t you. 

A Ivam noc certain what you 
mean by the optimum. 

@) Well, what is the most 


desirable result cround coverage there is to achieve? 
A Im the rance of 50 to 
GOs.) Laem ea 1d, 
O thank You, “Can“you, turn 
to pace 8 of the evidence Dr. Clark, please? 

Tiws,° Lireakize-tweran- tie 
re-vegetation portion of the evidence, but it iS speaking 
of the slopes and there is a ficure there given in the 
second complete paradqraph that you would provide extra 


@ 


treatment on slopes oreater than 
Woe NESS Gilg aRi : Ves. 
0 Was this ficgure put Sous 

by your people or your geo-technical people or by Mr: 

Dabbs? | 
A The 3% is in kéening with 

our general assessment of slopes in that slopes of 

less than 3% are generally considered to be stable. 


@ AinGe te hatan seSie teers aSuss amena 


Bie selectLom OL thas faaure . 


A Yes. 
O Well, dO any ‘other factors 
abract erosion besides the slope? 
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Cross-Exam by Hollingworth 


A Yes, 
@) What are thev? 
A SGil “eype, the amount of 


drainage, thecatchment area, the climate, and so on 

if ehnis €mosvon rating Gi hich and médium and Low. There 
are a number of these factors that have been taken into 
AGCOwMiter. 

@ Don & you really have to 
Study each individual hill and weigh the factors that 
ariect Leyay 1tselt? 

D That 1s what 2 really 
thought hk was ust Saying. 1 would not classify it as | 
a study of each hill hut certainly every slope has to 
be considered relative to 1ts own whysical setting 
and Soil type. 

QO Webi, if you do study each 
Hiiieawhat Coes this nule-of thump. of 32 mean then? 

What use is it to you? 

A It should read decrees 

but it does not make much difference. 


O i was wondéring about that, 
‘ | 


A Wheat QE means to we: 2 


n 


| 


that, of the entire route, I believe it is less than 
Se Of the Length exceeds the slopes in the direction of 


the pipe, it exceeds 3 degrees. 


4 ‘ 
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LLSO1 


Clark, Dabbs, Harlan, Hemstock, 


Koskimaki, McCart, Minning, 


Williams 


Cross-Exam by Hollingworth 


Q Well) are slope failures 


on hills 3 degrees or more encountered just fi tie 


area you're speaking of, the area of the pipeline, or 


in other areas as well? 
A IT SOLLY, 


understand the question. 


den" 


Q “Where do yau get the 


evidence to establish this 3 degree guideline? 


A Oh, it's contained in | 


the literature, I believe observations by 


think that —-= and others -- as well as our own 


Shemarsh gue irae! 


observations is generally ~ slopes that are tiacter | 


than 3 degrees can be considered stable almost Lrrespec= 


tive of what we do to them. 


QO Well, are you establishing 


this 3 degree figure on the basis of 


PEteratiwice 


research, or on the basis of field research? 


A Tess oot, 
over the past five years extensive field 
and testing, test drilling and sampling 
and it was rather arbitrarily selected at 
and we wanted to know just how much slope 
three degrees, so we had an analysis made 


grametric methods. 


there has been 


reconnaissance 
of slopes, 

the outset, 

we had over 


using photo- 


Q So you presumably estab- 


lished this rule of thumb of three degrees before you 


had the analysis done of how many slopes were involved 


that exceeded that figure? 


A Yes, at that poimean 


time it was -- it had been observed by people, our 
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Clark, Dabbs, Harlan, Hemstock, 
Koskimaki, McCart, Minning, 
Williams 

Cross-Exam by Hollingworth 





coneiLtan tsi and I believe by others, that slopes 
less than three degrees were generallydtable. Miss 
Minning has pointed out in a reference here which is 
"Studies of Vegetation, Land form and Permafrost 
in the Mackenzie Valley," 
Some Case MisStories OL disturbance by REM: Strang, 
Canadian Forestry Service, Environment Canada, it's 
for the Environmental Social Program, Northern Pipelines, 


it was published in August of 1973. | 


The Chai cae angen of; silope, 
heading on page 25 says: 
"The angle of slope at which accelerated erosion 
becomes noticeable is between 5% and 10%, and so 
for practical purposes 5% should be taken as the 
ex picale limi. ? 
1 SOlatws supported both by 


Our Own observations and by other field workers, I 


believe. 


Q Well, are these -- is 
this figure of 3 degrees used on slopes before their 


fakzlure,orsaftexrttheirnfaalbure? | 


A Erdon!t ‘understand. 


What do you mean "used on slopes"? 

Q Well, when you look at 
a hill, are you, looking,at one, that hasn't. failed when 
you're saying, "That's less than three degrees and 
thereforecitis sO. Ks" 2 


A Oh, there are cases where 


unstable. .soiltcanjexist at. less. than three degrees, and 
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ALLWEST REPORTING L-TO, 
a ae Cferk,, Dabbs,.sHatlanm,.Hemstock , 
Koskimaki, McCart, Minning, 
Williams 
Cross-Exam by Hollingworth 


I believe this is pointed out in our report on slopes, 


bo 











3| and” particularily the frontal low bed section of a 
+ bimodal its Jia ax may prefer to call them retrogressive 
5 thaw flow, A tongue of soil comes out and it “flows 
) aur ang lesgmbess than tiree deqress:. 

QO Well, that's a failed 
,| Slope, “isnt i.e? 

| A That's a failed slope, 
| yes. 

10 | 

_ Q Osh.) Well cam we min 
. tO padew ly Of your testimony, amd the first complete 
3 Cabagrapiwort tie last two sentences there, about two- 
Dy 

nel thirds of the way down the page it states 

4 | 

i roimilariy, gravel tilt may be placed immediately 
LS ; 

) following pipe Vee Bees on slopes that 

a are ROteR Ally unstable on thawing. The 

” gravel fill significantly increases terrain 

a stability if degradation occurs following 

« removal Beret Cover, " 

S| What's the basis for 

+ your pores Enat at ancreases terrain Stability? 

a A Gravel fill? 

a O M-hm. 

ae A Analysis again, rf vou 
i recall back, Dr. Morgenstern presented here with the 
aa geotechnical panel, some examples of stabilization 
+g! procedures; that was a theoretical analysis. He also 


illustrated it with photographs of case histories both 


I along the Mackenzie Valley Highway and in Alaska. 
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ALLWEST REPORTING L-TD. 

BUR ae te Clark, Dabbs, Harlan, Hemstock, 
Koskimaki, McCart, Minning, 
Williams 
Cross-Exam by Hollingworth 

} Q Well, are these references 

|! 

| listed in the works that your panel is relying on in 

giving this testimony? 

| A These references, I 

believe, certainly have been listed 


ho 
0) 


J 
wy) 


to 
On| 











by,our .previ9us panel, if not by this.one. One reference 


LeeMorgensteruy, Piuhal, Por-U-H-A-L, and a couple of 


others. This was based on a reconnaissance of slopes 


L 


’ 


in thesNoueiwest, Territorres, the Yukom.ancd Alaska. 
I believe that's also bean published, the same 
==, the pnvironmental &.Social Program for Northern 
Pipelines group. 

QO Well, are you saying 
Phetegraveih tt WohelpsetOncontadin: erosion Or thar it 
helps the slope stability? 

A ie may Go Oc. | Vinis 
ieee ds don't want to imply that every fime we pass 
awlOpe.Ofemore than three degrees. that we coat it 
with gravel. There are cut slopes and there are good 
examples along the Mackenzie Highway now where you can 
see this, where bimodal flows have been stabilized 
eovebing with vgrayel.., It also, prevents erosion, 
obviously. it's, very, erosive-resistant material. In 
many, cases we'd be using the gravel as part cf the 
sandwich construction that was illustrated with 
insulative material as well; but the use of gravel on 
Slopes for stabilization and erosion control, I think 
probably dates back to as long as people have been 
Gonecerned about stabiizming slopes. 11s. 4 very ‘ean 


technique. 
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=ST REPORTING L-TO. 
JRNABY 2, B.C. 


Clark, Dabbs, Harlan, Hemstock, 

Koskimaki, McCart, Minning, 

Williams 

Cross +Exanby Hollingworth 

QO WeWls. is Enis the 
technique you're going to use throughout the pipeline 
route? 

A Oh no, nos We have Laid 
out the route to avoid anything thet has appeared=to 
us to have been an unstableNareal}mand> 1’ m sure you!lre 
familiar with the process there. If we found a slope 
that we were led to believe’ that’ itswas going to fail, 
andi thateeuch failunel coumldcatfect’ thee pipel inet or 
could bbck a stream or create some kind of environmental 
disturbance that was judged to be unacceptable, this is 
one of the techniques that would be used. An example 
that we gave in the application was a gravel stabilizing 
Derm for the Great Bear River, Ma crossing! atuchat 
time we proposed there. 

Q O.Ke}. suppose yousttound 
a potentially unstable hill anywhere along the pipeline 
route. Would you use this technique? 

A No, not necessarily. 

It would depend upon the reason for the instability. 

Lif Ve. was going to thaw and develop excess pore 
pressures ,/ wee might deal directlycwith” the excess pore 
pressure, provide a means for relieving that by drains. 
The» probable’ greatest use.of gravel for stabilizing 
would be cut slopes. 

Q Well, you're familiar 
with the term "warmer permafrost areas"? 

A Yes. 
Q ht) pee Carey Sieh gs 


around 31 degrees Fahrenheit or something? 
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Clark, -Dabbs, Harlan, Hémstock, 
Koskimaki, McCart, Minning, 
Williams 

Cross-Exam by Hollingworth 

















i 

5 | A PASE 

. Q Can this statement on 

i: page 11 still be defended in those areas? 

. A Porsa rcuri slope, yes. 

; @) Just for cut slopes though? 

ih A Probably gust on cut 

: slopes. 

§ 

; @) Because isn't it true 
that applying gravel can cause severe degradation in 
= those warmer permafrost areas? | 
| A Well, the way we view 
| warmer permafrost areas is almost anything we do is 

ory 
a going to cause some degradation. 

Q How, wnistanceymon tthe 
LS 

i Canel Road 
16 | 
- A Yes, that’s permafrost 
| there has completely degraded under theCaneol Road, 
me DUTS thie, COmMEOGEIng. thing about that is that there has 
ae i 
va been very little disturbance associated with it, very 
a little settlement. As we go south °F (AEE Se eo casen 
4 I'm sure in certain areas where if we clear the trees, 
. that by itself is going to cause permafrost degradation. 
al 0 And you're unlikely to 
24. 
| use this principle of Pacing gravel on a hill in those 
is warmer permafrost areas except on cut slopes. Is that 
2h 
57 Page. 
al A We would use it on cut 
val Slopes; but 2d “couldn*t =- no, I couldn’ t see that ac 

| being required there. It might -- I think we wouls 
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BURNABY 2, B.C. 
Clark, Dabbs, Harlan, Hemstock, 
Koskimaki, McCart, Minning, 
Williams 
1| Cross-Exam by Hollingworth 
{ ‘ 
: sooner drain the slope than retain it with gravel. 
4 QO Ome Drea isieseilleiery, xsl 
4| page 14 of your evidence, paragraph 5.4.1, the second 
5| statement or second sentence rather makes the 
6 | statement: 
3 | "Whereas the ground over the pipe will freeze 
g | in winter, as will the rest of the active 
9 | layer, the presence of the cold pipe will not 
ae | prevent the development Qreraneaceive Layer in 
wi 
| w 
11| summer. 
be Then you go on to repeat tate thinks on page 17 in 
+3 | the first sentence. Now if I can just turn that around 
i! 
“al a minute, is it your feeling that the active layer 
La 
Ae will develop in most cases in the summer over the pipe? 
> | 
16 | 
17 | 
18 
19 | 
? | 
i 
20 | 
21} 
22 
23 
24 | 
25) 
26 | 
\\ 
28 | 
ag Wl 
29 || 
6 |I 
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ACLWEST REPORTING LTO. 
Pos tia Clark, Dabbs, Harlan, Hemstock, 
Koskimaki, McCart, Minning, 
Williams 
| Cross-Exam by Hollingworth 
| WITNESS HARLAN: Yes, it will. 
all 
7 Q Then drainage wouldn't 
| be interrupted at all, or very much in the summer, 
‘ because you'd have that active layer. 
>| A his is not to say that 
% the active layer over the pipe may not be higher than 
| over the remainder of the right-of-way. 
| Q That's what I’m getting 
| to, because really the issue here 16 whether the 
a active layer of flow is maintained, isn't it? Le 
| you have an active layer, then you can have an ace Ve 
ol layer of flow maintained and have drainage through it. 
| A wes . 
14 | 
| Q Won't the fact; that the 
al active layer is higher over the berm affect drainage? 
& | 
| A Bocally yes; ‘overall 
al probably the effects will be very minor. 
8 | 
| Q Ot.) Well wt thal. active 
an layer of flow is maintained, have yu considered the 
bel effects of buoyancy in the pipe ditch ‘during che 
__| period prior to startup: 
x A iim not sure L understand 
| the question. 
me Q Well, the freezing 
- associated with the cold gas going through the pipe, 
z£© i 
saul will only Start after startup of operation, isn G that 
27 | 
cod GOrreck? 
| A Phat We Aconrrece 
rd Ml 
" Q NowsVvou re Saying that 
30 | 


there's going to be an active layer with active flow 
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maintained? above the pipe. 


fb 


A Aboves they pa pest alhatés 














5 Oleic te. 
4 | Q Now, isn't that going to 
5 | affect -eyinavel some: affect on buoyancy in the ditch of 
| the pipe? 
7 i A The buoyancy only becomes 
3 | a problem if thaw progresses beneath the base of the pine. 
9 | ; Q Well in fact the ditch 
10} Will ub upswith water, gon" tt tyerndehethaw goes 
rh below the pipe? 
ay A Veils 2 lity ewoulld. 
13 Q Ang whatewoulLd your -= 
14 | Kw Our geothermal analysis 
het fdiwvcate. lhe tun’ dan fone: omtewo minactive seasons, the 
6! depth of thaw will not penetrate beneath the base of 
17 ~the pipe. 
18 WITNESS CLARK: ‘That depends 
19 | wpomrthentocationpjsaieor instamce a lomg the Arctic coast 
20 | the analysis, plus the test site experience, indicates 
at that, the depth of thaw doesn't get below the pipe. 
aD) Down around Simpson it would get below the pipe. 
23 | Q Well, Dr. Harlan ,nave 
23. you evidence that the granular backfill will be effect- 
ot ive as oa Conductor of the active i layerrof flow? In 
26 | other words, that the water won't freeze? 
ell WITNESS HARLAN: This is during 
ag | the summer? 
25 | O Yes. 
weal A kc sane: ol PAG on yoo 
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question. 
QO i undexrs tand -ehat the 
backfill over the pipe could retain water from the 


active Layer of flow, and ¢-- 


A he deowl di scontein water, 


yes. 


Q -- and essentially 


prevent drainage through it. 


A It depends what the 


IOSIGUSETL IIL qNeeSiesleul ae 


OO 


Aglare Pa vek pices 
Giaved == 

A If it were gravel, it 
would retain very little water and have very little 
erect on inhibiting tlow, 

@) Well now, if the granular 
becwrts Tie it thea water in ithe granular backfill froze, 
and prevented drainage, prevented the active layer 
flow, you're going to have upslope oonding, aren't you? 

? A Possibly locally. We're 
not dealing with the plane. we're dealing with the 
three-dimension or regular surface. 

Q mes 

A So if there is a tendency 
for ponding in one location, our evidence indicates that: 
the water will/edistributedupslope of the pipeline, 
will move toward the lower depressional areas and in 
these areas cross the pipeline. 


Q Ans) have wou, allowed oor 
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Clark, Dabbs, Harlan, Hemstock , 

Koskimaki, McCart, Minning, 

Williams 

Cross-Exam by Hollingworth 
that poseiouli ty wccurcring? 

A Allowed for it in what 
Sense? 

QO Well, have you provided 
drainage in the event that that does happen? 

A Yessy 

QO Because you speak of 
mound breaks being provided at intervals, as well as 
abhnatumal drainages: 

A Phatousmeorrect.. 

Q Bweiyo tela ve Laat ac le, 


think » imvene’ of your Northern Engineering "Reports, is 


Phat NOt aot? 


A The report’ is the N.E. 


Report on Drainage and Eroson Control Measures dated 


March. '7S- 
Q Wess 
A Lm. referring specifically 
to; figure: 2 on page” 33's 
s Q Now do I understand that 


your program is to go along and provide mound breaks 
at natural drainage areas, but in addition to that 
to put mound breaks at specific distances along the 
pipeline, no matter where: they” are, in accordance with 
this table? 
A This table only gives an 
indication of the types of moun d breaks spacing. 
QO VOU Maat we ae ot pliers |) Tee 
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Cross-Exam by Hollingworth 

ey) ae hte ee eM eeepc Cpeaat Ce 
go Out ane See where the drainages occur. 

A Ves, 

Q Because I notice that 


in one case, at least, the table would provide mound 
breaks au 2-mile’ intervals and 1 was) just wonder ing 
what use that was. 
4 A I suppose it) depends on 
the "situation, Specifielsituation. 
Q Do you mean you can fore-_ 


see areas where a mound break every two miles is wi 


that’s required? A dees: Mreucyi edit Cust . 
QO Pardon me? 
A Liens iwery wd feicule to 


foresee areas where you'd have a 2-mile spacing. 

Q Gan «you tmaimigeolwany area 
along the pipeline where you would only need breaks 
at 2-mile intervals? 

A No. heshnotldiadd« that 
this table is based upon tainfal} Pimole StaciSst ics 
and from the hydraulile pownt of viewléthat welthe 
Spacing you would need for mound breaks to handle the 
flow before it reached an erosive condition. 

QO Weltoul’mi sort Gey bed 
to the conclusion that this table isn't really muca 
use. 

WITNESS’ CLARK 3:4 £) Quesss avery} 
depends on what you know about its application in 
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Clark, Dabbs, Harlan ,“Hémse6ock, 

Koskimaki, "Me@art, ‘Minnirig, 

Williams 

Cross-Exam by Hollingworth 

Q Are you making fun of 
Me, Dea meback se 

A No; no, I could see. your 
problem, but you have to know what is the erosive 
Capacity, of flow. The intermediate breaks, for 
instance, are not at discreet drainage courses, would 
be put in if we had assessed flow and found that it 
Was golmug to Start eroding the backfill mound, rather 
tid towedery at On and have it incréase ag it gets 


charged from other areas and go through the natural 


drainage it would go through the intermediate break: 


IS 


BDU Cio OAGelCulal approach that Dr. Harlan Aas. 11 lus— 


trated In tthis table is certainly not unique in 
assessing erosion potential of various water flow, of 
flowing water. 

O Well, I can see what you 
want to put in intermediate mounds because you're 


concerned about a flow going down the line of the mound 


and causing erosion there. Is that essentially -- 
A .eS5 
Q SS COrrernce Well... asi 


putting in these mound breaks going to cause erosion off 
to the side of the pipeline right-of-way? 

A Le could Li 1t waen" st 
properly dispersed and controlled. There are two runoff 
conditions, 1f you like; that are of concern. One is 
the spring breakup when virtually it's all surface 
fPOow ana tive "qround. 1s still frezen.. OQuilte a bit of 
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Clark, Dabbs, Harlan, Hemstock, 
Koskimaki, McCart, Minning, 
Williams 

Cross-Exam by Hollingworth 


develop a very high erosive potential. Then there is the 
short intense summer rainstorm when perhaps the soil 
is saturated that you could also have quite a bit of 
runoff there. They are quite different. The erosion 
control measures have to accommodate both conditions. 
Q On wage 29, /f think, ee, 
Harlan, this will probably be yours, I wasn't here 
throughout Miss Minning's evidence in chief, the last 
sentence in the first complete paragraph says: 
"Field data are also being obtained for the 
Calibration and verification of the hydraulic 
module -- hydrologic modules, rather, proposed 
for optimization of the drainage and erosion 
control measures in river crossing design." 
What locations are these field data being collected at? 
| WITNESS HARLAN: There are 
two sources of information. One, a series of hydrometic 
stations established by ourselves, and the second is 
a co-operative program with the Glaciology Division of 
the Inland Waters Directorate of Environment Canada. 
The eae eeu our stations, we have two gauges on 
tributaries to the Firth River, we have four stream 
gauges in operation at Chick Lake on small drainages 
which vary in size from 600th of a square mile to 
4/10ths of a square mile. We are also gauging the 
Donnelly River at its outlet at Chick Lake. This gauge 
is not used specifically for drainage control, and we 
are also gauging Vermilion Creek above this confluence 
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Hope, on Prohibition Creek, Hodgson Creek and Smith 


=a +>h= >a 


oat a” 


he Glaciology Division is on Bonnyville Point. A 
mall stream ten miles south of Bonnyville Point, 


Stony Creek, Jimmy Lake, Boot Creek, Peter Lake, 


Mackenzie Highway, an unnamed creek north of Fort Good 
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Cabins Creek, an unnamed stream south of Inuvik on the | 
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, 


0 And what type of data 
is being obtained? 

A Both stream flow data. 
This is summer measurement Only and precipitation, 


both amount and intensity. 

0 and alisoon page (224) °1 
Seto ue koe nlue Chins ea tromnyou, Ort’ harlan or Dr! Clark. 
Page, paragraph 2, the last two sentences seers to 
inarecate that Arctic: Gas lisreconsiderinoa the last point 
Ghent img ithe igasi" Isitthat what Toshould infer from 
that statement? 

WITNESS CLARK: Yes’, we have 
also stated that in direct evidence before that we are, 


mimezore this 


+ 


we feel that there is a rational hasis of op 
Moant. Yiterequiresta lot of field information. ‘We 
come back to the point that we are satisfied with 
where we are now. The choice ultimately would verhanvs 
be determined on an economic analysis as to whether it 
is more economical to deal with thaw settlement 
potential that may be there or frost heave. We fee 


that where weltare now, we are ‘essentially out of the 


ieuenew settlement problem. 


a) What are the present 
studies you have under way to determine this? 
A We had an extensive 

é are : ar a 
@eald program. There / several going on this summer. We 
sampled frozen soils to assess thaw settlement. We 
Sampled Unfrozen soils to assess frost heave potential. 

, We did an analysis. Gur 


Mmasiniatep was teowise our geologist, Miss Minrnins arc 
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a workino with the vegetation consultants analyzed the 
2 route to determine photogrammetrically the amount of 


3 | soil that was frozen.or unfrozen. 


> 
”m 
ct 
“a 
9) 
eI 
Oo, 
Qu 
10) 
ct 
40) 
169) 
te 
ut 
KX 
O 
Q 
WK 
mu 
3 














5 | We went out and drilled a number of these sites and I 
6 | mink it now numbers about, 30 for frost heave soils. 
7| In other words, unfrozen and I am not sure of the thaw 
Pumeeettlement sites. It may be 15 or so. And of all of 
9 these that have been drilled, my colleacue on my right | 
10 | was right in, all but one in predictino whether it was 
11] Ebaweo om. trogen... Then vou haye «oOo heve a further 
12 | Gea to 1 Orie We cannot drill the whole route. It 
13 jj die tust, ROL. ccononical to, put. down holes every few 
14 hundrec feet so we have cee a oeoc-physica!, prograr 
15 | there. We picked nine different sites where Dr. Hoekstra 
16) Mas Yum Soil, resistivity. surveys to determine. the 
17 | Proven, and unirozen areas, their, ,extent.and to. see. how 
| wells We can .certine the, boundary... This as checked out 
19 | extremely well. | 
ag} Now, that was. ap until) 
21 a few weeks ago and we have assessed this deta anc | 
| 
on there are some areas where there is still not enouch 
23 information so we have currentlv another field program 


=) . . . 
241. on now, which we think will qo a lona ways towards 


“| defining the optimum point. 

26 | Q Where were these field 
27 Seudies carried on anc where will the future one he 
28 Sacred on? 
25 rs They were. carried on 

30 | Mepween the WilliowlLake River and.south tnta “Alhert. 
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Cross-Exam by Hollingworth 


. Q And what about-- 

A That is the general where | 

we are now working on it as well. 
Q And the proposed one | 


would be in this same vicinity? 





| 
{ 


A The same general area, yes, 
Q Are you contemplating-- 
Sorry, go ahead. 


e 


| 
| 
iiee A There are quite a few | 
factors that go into this. There is the ice content | 
obviously, the distribution of the soils, the aerial 
extent. There is the pipe-soil interaction considerations. 
Once you are operating at a higher temperature, there is| 
potential for higher thermal stresses and less left | 


Over for other other stresses, if you like. It depends 


an awful lot on’ other features, slope stability for 


instance. If there is a particular slope, take the 
Mackenzie Rivee orousing east of Simpson. We have that /[ 
instrumented now to determine if that slope would 
remain stable if we were above freezing temperatures 
there. That*is a significant control point. Then | 
there is the Ebbutt Hills. Obviously if youare going | 
to have a chttled pipelineyou want to be where the 

ground is frozen and the analysis that we have done 

over the Ebbutt Hille indicates that it is 90% frozen 

SO we obviously want to go south of that. But as I said 


in an earlier-- 


: Around the Ebbutt Hills? 


Q 
A No, south. 
Q 


South. 
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ALLWEST REPORTING L-TD. Clark, Dabbs, Harlan, Hemstock 
* BURNABY 2, B.C. Koskimaki, McCart, Minning, | 
Williams 


Cross-Exam by Hollingworth 


12 And I think if one arbitrarily picks and says stop 


1 A We want to carry our 
2 chilling south of that area. 
: 3 Q I see. 
4 A The next point of major | 
5 interest is the crossing east of Simpson. If that 
6 Slope will remain stable with warm gas, we may be better 
7 off to move our last point of chilling to just north | 
8 of that river. I cannot see us going farther north | 
9 than that. So that is the area where we are sondern 
10 on now and I believe there is a rational basis you can | 
ll collect information and make a good decision on this. | 
| 
| 


13 chilling there, you could introduce all kinds of 
problems. The other factor is cost. If you had a 

frost settlement problem, it is unlikely that you would 
want to bring the pipe out of the ground to support it | 
on piles and I do not see any alternative than to support 


it on piles if it is going to settle excessively so you 


would probably dig a ditch, put in piles and support 


on those piles. And I think this is the same evidence 
that your design panel presented as their approach. 
We are on common ground, only yours is thawing and ours 
is freezing. 

But the cost of doing 
that is about--the cost of the line on piles is about 
two to three times higher, when you cpeinae the ditch 


and so on, our assessment is that that would be three 


you have to compare that to the cost of inhibiting 


frost heave, and our analysis indicates that it is about 





| 
| 
times higher than the cost of a normal pipeline. When | 
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ALLWEST REPORTING L-TD. Clark, Dabbs, Harlan, Hemstock | 
BURNABY 2, B.C. Koskimaki, McCart, Minning, 
Williams 


Cross-Exam by Hollingworth | 


10 to 1. You would.want--in other words, you could 


Hk 

2 inhibit frost eave with the upper limit of what we | 
; , would want to do, say 6 foot berm 45 feet wide. You | 

4 could do a hundred miles of that at the same cost that | 

5 you would do of 10 miles of thaw settlement. So 

6 taking all these into consideration, we are going to be | 

4 able to arrive at a point and say this is the best 

3 Place to stop chilling and even there I am convinced 





9 that there would be 50 to 100 miles where it won't make 


10 too much difference. 
2) Q This is essentially an 
1 economic decision? 


A Economics certainly has 
to come into it but you cannot ignore what is going to | 
be happening to the right-of-way and the environmental | 


effects that it might have. 





Q Okay, you mentioned some 
mix=— | | | | 
THE COMMISSIONER: Excuse me, 
Mr. Hollingworth, the only way to avoid thaw settlement, 


I. gather from what yousay, is to elevate the pipeline. 


. To support it on piles. 
QO Yes? 
A Or to reroute around 


, 


the area of the potential thaw settlement. 

Q Well, whethe 
you build it on piles or reroute it around the area of 
potential thaw settlement, do you say that your analysis 


reveals that that is 10 times as costly as chilling to 


avoid frost settlement and then coping with the frost 
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Cross-Exam by Hollingworth 
heave. 

A Yes, with the surcharge 
method that we described. 

o 
the berm. 

A Yes, the berm tc 
this extent that we see it, not as to what Dr. Wiiliams 
saw. 

4 I understand 
we are not starting that argument today are we? 

A Hopefully not. 

That is not a rigorous 
analysis but it is one that was based on an analysis 
of above-ground nes trnine The cost came to 2 1/2 tc 
3 times as much. And then we have analyzed what 
cost of a berm,.the type of berm, the maximum type 
berm that we would see. 

fe) 
taking the pipeline as a whole, the cost o£ 
a pipeline above ground or elevated or on piles 
avoiding the. areas of potential thaw settlement 
2 1/2 to 3 times as much as the total cost of building 
a buried chilled gas pipeline. 

A That is my information, 

MR. SCOTT: Mr. Commissioner, 
just so I will understand when Dr. Clark gives his 
figures, I take it he is not talking about ‘concept of 
an elevated pipeline. That is a pipeline above groun 

A No. 


@) You are talking about 4 
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eee ee Clark, Dabbs, Harlan, 
Koskimaki, McCart, Minni: 
Williams 
Cross-Exam by Hollingwort 


pipeline Supported but buried. 


A ina aucen. 

0) But supported on 
yes. 

MR. MARSHALL: Well, 


One was the cost of being elevated as opposed to 
normal buried line. The cost penalty is 2 1/2 to 
times thé amount. 

A Thats 2S adgqht.. 

O And if 
have a buried line but because the frost settlement 
problems, you have to have it supported on piles, 


you are up to 10 times the cost. 


A No. 

Q Or vdeo th 
it wrong? 

A No, LE you Bury it a 


support it on piles, I have said there will he 
as much, (2. 1/2 20 3:>times as much if it. is 
ground and I ,jhave assumed that if it is in the ground 


I have taken the upper limit of 3 because you stil} 


- it on piles is 10 times as much as building a berm to 
inhibit frost heave . That is where the 10 times 
much came in. 

THE COMMISSIONER: 3 times 
much for the total pipeline, 10 times as much the 
remedial 


difference between the / measures with respect 


each condition. 





me. I think there are three things being talked about 


to dig a ditch. But the cost of doing that, supportin 
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Pere ae Clark, Dabbs, Harlan, Hemst 
Koskimaki, McCart, Minninc 
Williams 
Cross-Exam by Hollingworth 
1 : A Yes. And that is not 
2 rigorous analysis. It is all part of a type of a 


3 figure, 8 to 10 times as much. 
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Clark, Dabbs, Harlan, Hemstock 
Koskimaki, McCart, Minning 
Williams 
Cross-Exam by Hollingworth 
THE COMMISSIONER: You Said -- 
excuse me, Mr. Hollingworth -- you said that you were 
excluding an elevated pipeline just for -- that is 
one built on elevated support members along the lines 
of the Alaska oil pipeline. Are you talking about one 
tha ols Tour ved What “Supported on Pipes "in “the ditch? 
A Les. 

4 MR. HOLLINGWORTH: There's been 
some testimony on that before, I think it was one of 
our panels. 

A Yes, it was, both as 
a mitigative measure that I think it was Mr. Mirosh 
that testified that if the pipeline were settling, you 
would GO 1in tand Wsupperte ie on. pales ;/ putin .chdss= 
beams and so on, and that's the same type of thing that 
we could foresee doing in that Situation; but if by 
saying we're burying in a ditch, what I'm saying, it 
would be impractical to come along and then come up 
Over a potential high thaw settlement area and then back 
down. It's a preferable approach, in my view, would 
be to come tid with a buried pipeline right through and 
not introduce other problems of metallurgy and so on. 

QO You mentioned in your 


discussion on the field studies that you are using some 


instruments at Fort Simpson. 


A Yes. 

QO What exactly are these 
instruments? 
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Clark, Dabbs, Harlan, Hemstock 
Koskimaki, McCart, Minning 
Williams 

Cross-Exam by Hollingworth 





monitoring devices that are used in slopes. It's a 
slope inclinometer where casings are put in the 
ground and one runs down a device that tells you if 
that casing is moving, and how much it's moved, and 
the direction it's moved. There are also piezometers 
to monitor pore pressure, and thermisters to measure 
ground temperature. 

Q Well, if these devices 


MOVE Baocorimide Initeate LO you Ehe- slopes failing? 


A No, not necessarily. 

Q What does it indicate? 

A ier COULO™ De. Creep, LOL 
instance, a very slow down-slope movement. It all 


would fall in the category of mass movement, as we've 
heard described. 

| QO And what's the basis for 
the selection of locations for these instruments? 

A You mean the site, why 
did we pick Fort Simpson? 

Q No, why do you pick the 
Particular Eee you do, a. hie 

A Why do we pick a hill? 

Q Well, let&S go back. I 
understood you to say that these instruments were being 
put in hillsides. 

A Yes sir. 

Q Now, why do you partic- 
wlarty pick a-hiliside to put them anto? 


‘A We picked 1) 1G Jem RB 2 
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Koskimaki, McCart, Minning 

Williams 

Cross-Exam by Hollingworth 
one was the Great Bear River because we assessed that 
as to be probably the slopemehatajhadathe greatest 
potential for creep, and we thought if we can satisfy 
ourselves there that creep is not occurring, we probably 
would be happy with virtually all the slopes, and we 
had ‘a Lot! of discussion] there with different. people. 
The G.S.C. has also funded some work along the Great 
Bear River but there is a co-operative program going 
on’ now, ‘partly Ghunded) iby <CAGSIi4. G.iS)iC. ,.and, University 
of Alberta. One of the graduate students is doing 
ay fata sito work there. 

Well then we extended this to 
the east of Simpson because for the same reason, this 
is a very significant slope and we wanted to see what's 
happening stout, ethattis about vit. 

MR. HOLLINGWORTH: Sir, I 
don't know if you wanted to break for coffee now? It's 
a convenient time. 

THESCOMMISSTONER: That's fane. 


(PROCEEDINGS ADJOURNED FOR FEW MINUTES) 
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Cross-Exam by Hollingworth 
x 
| (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
as 
| .MR. MARSHALL: Before my 
3| 
friend begins his cross-examination, again, I'd like 
4 | 
to point out that Table 2 in Appendix "“C™ to the 
& 
3 al 
prepared evidence, te table in Dr. Younkins report has 
6 
} a number of typographical errors in it. The table was 
7] 
| the subject of much of the cross-examination of Mr. 
8 
| Hollingworth. Dr. Younkin is checking’ the’ tabléand 
9 | ¢ 
| we'll have a new table prepared with the corrections, 
10 i 
and we'll have it handed out as soon as it's available. | 
ue i 
| MR. HOLLINGWORTH: Let it be | 
see 
H known how short and brief I would have beenebur fer 
13 | 
Chiat. Gir. 
14 
i THE COMMISSIONER: Well, you're 
15 i 
i through then, are you? 
16 | 
| MR. HOLLINGWORTH: No such 
ty ll 
| luck. 
18] 
Q Perhaps someone could 
19%) 
{) 
tell me who is responsible for 4.1 that's on page 4, 
20 | 
| 
"Route Selection"? 
aml 
: WITNESS HARLAN: I have Mr. 
22 
Williams noted on my copy. It probably depends on the 
23 
I nature of the question. 
24 | 
| Q Is that right, Mr. 
25) |i 
{ Williams? 
2 j 
ne | WITNESS WILLIAMS: Well, let's 
adi ive wea very, Mr Hollangwor thw 
| Q O7.K.', im thes second 
Dar | 
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: Cross=Exam by Hollingworth 
>| "Arctic Gas has undertaken and is continuing 
; to undertake studies aimed at route refinement." 
j I assume from that you mean changes in the geographical 
: locadion of the route. 
6 | A Ves Sir, minor’ changes: 
| Q What's a minor change, 
,| by your definition? 
. A Oh, something that falls 
4 | within the window of the photomosaic as filed. 
ee | Q Which is’a strip about 
| tives Mules swide, is 17 
- A Yes, almost three miles. 
. Q And do you have any present 
a changes contemplated from your filed route? 
el A We're certainly consider- 
| ing some, yes. 
val Q Which ones are you consider- 
va | ingptes tive a cLongwitist? 
oo | A Ohtake Wrouliarbea fatr ly 
e | lengthy, yes, of the ones under consideration. 
22 ‘ Q nr Sorry? 
A Did you say was tee 
na long list?" 
al . QO Wes 
tell A I say yes, it would be 
al a fairly lengthy list. 
| Q And did I understand you 


to go on and say there were about 100 changes you were 


think ite or? 
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A NG. Sik. 

Q Sorry, what was the last | 
part of tyour ‘statement? | 

A It would be a fairly 


lengthy list of the ones under consideration. 

Q Well, approximately how 
Many changes are you considering at this time, do you 
know? 

A Oh yal soimk piste" s 
substantially less than 100, maybe something like 20. 

Q Are they in any particular 
general area, or are they all up and down the line? | 

_A They're fairly widespread. 

Q Well, could you provide a 
dirsiroidthemntocme? 

MRo SCOrT: Surely Mr. Marsnaitl 
can undertake to let Foothills know as early as possible 
where the route will go. 

MR. HOLLINGWORTH: I was just 
aboutpterasktior thatgeMnicsScotet:. 

3 MR. teeOlls Senyouscan emake any 
changes in your own alignment sheets. 

WITNESS WILLIAMS: We haven't 
made any decisions on these modifications that are 
being considered. They are just under consideration. 

MR. HOLLINGWORTH: Well, could 
yOu provide me with a liskfofseche! ones under, econsider= 
ation? 

‘ Geme tite, mest drome jot ely, 


Q Noy E'm-not asking for 
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Williams | 
Cross-Exam by Hollingworth 
Bi 
immediately, through your counsel. 
2 
| MR. MARSHALL: Well, I think, | 
om Le 
| Mr. Hollingworth, if changes are made you'll be,/not the | 
4 
Sirst, amongaine first, among the first to, know. olf ! 
Sy 
the question is raised in one of the engineer's minds 
6 || | 
\ about a possible change and they're just thinking about 
7 | 
| it, they haven't really got to the point of .doing any 
8: 
| sort of an assessment, knowing whether or not 
g 4 
there ought to be a change or there ought not to be 
10 
a change, it seems to me it just confuses the whole 
pUBk | 
ih .Ssue, | 
12 | | 
MR. HOLLINGWORTH: Well, let 
13 | 
me ask this: 
14 | 
| Q Have your advisors 
Sy 
recommended any changes from your existing alignment, 
U6. | 
Mr. Williams? 
egal 
| A Weld ,. thas: 1sa- group 
18 
| effort. Some people are recommending changes; some may 
19 | | 
not agree with those recommendations. It has to be | 
20 / 
| a group effort of geotechnical, environmental, engineers 
24 : | 
= cOute Location .engineess, that as,,and..so forth. 
Ze | 
These decisions certainly can't be made overnight or 
23 
| even in a month or -- 
284i). 
\ Q I'm not suggesting they | 
25 | 
| ; : 
do be made overnight. I'm asking if your advisors have | 
26) | 
| recommended any changes, as of this date? | 
pa) 
WITNESS CLARK: Perhaps I 
28 | 
i could help a bit, here, because last April we said in 
29 | 
Gviaence Solem niica) evidences, ttiak wa bh respect tea 
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>| river crossings I think we used the figure about 8 to 
,| 12 that were under consideration, and I think more 
A precisely the figure is 10. We did give you examples 
4 at that time, one of which was the Great Bear River 
| that was under consideration. We cited it as an example 
al of a fairly extensive move of more than 1,000 feet. Most. 
: of the others were a few hundred feet. Now this last 
fair) 
: summer there was a detailed reconnaissance of all the 
«3 rivers by an inter-disciplinary group and they looked 
a at the ones that were under consideration and confirmed 
12 | in some cases, said, "Yes, we want to move that a 
ait few hundred feet," in other cases satisfied themselves | 
wh that at didn't need moving. So of those changes that 
val Mr. Williams refers to, 10 of them would be at river 
ss crossings. 
ot Q But there are still ten 
13 | others. 
19 | A I think he just said 
in| approximately 20, I don't know what those ten others 
2} might be. : 
| Q Well, i*miasking for 2 
A Iieteor uthenm.. i) takeuit my. friend 1s) objecting? | 
a WITNESS WILLIAMS: These | 
oe | proposed changes I don't think, have been considered 
sat by the environmental group at all. They wouldn't be 
mi until the geotechnical route location people have made 
eal a decision on their own. Then it would go to the | 
mm environm ental group for comment, and further suggestive 
7 revisions. ‘This process is not that» far alonq. 
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Q Well, could I have a 


ho 


Pist of senose ten. ~rnose, ten civers. 
WITNESS CLARK: Those ten 


rivers? 





Q No,the other 10 apart from 
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Williams 

a Cross-Exam by Holiingworth 

>| | MR. MARSHALL: Welly, Six, 

3 | fethinkvener as Mo. Williams Said, the process is just 

i under way, they haven't got the comments in from all 

: the disciplines that like to look at these things, and 
| it might be more useful to wait until N.E.S. has made 

| up its mind as to whether or not it wants to recommend 

3 | to Arctic Gas that there ought to be some revisions. 

a If not, wait until Arctic Gas has decided whether or 

i not it wants to have those revisions made. But at cnt 
11 stage it's more in the nature of ideas, and se on ae 
12 | tions from one of the many disciplines involved. I | 
13 think it just confuses the whole issue. 

14 | “MR. ANTHONY: Mr. Commissioner, 
s I wonder if I might interject for a moment, because 
16 we too would be interested in following up recommenda- 
17)| tions from the environmental consultants and advisors 

18 to Arctic Gas for particular route changes. Now we 
19 | recognize that the geotechnical people and the cost | 
| people amd a lot of other people have to consider these 
a recommendations before any route changes actually is 

39 put forward us BRecticeGas: butt think thet if there 

53 are particular route changes at particular locations | 
24 | where the environmental advisors are suggesting route 

1 | changes, even though these have not been approved by 

26 | Arctic Gas I think that information would be valuable, | 
eal and particularly as we get into the consideration of 

out Phase 3 evidence, and if that's what my friend is after, 
7 I would support him in that request and think that that | 
30 | would be wathin the powers of coungel to, provide. 
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1| Cross-Exam by Hollingworth 

2 | MR. HOLLINGWORTH: That's exactly 

"| the sort ‘of thing I'm after, Mrus Commi ssa onersa My Priicad, 

4 | Mr.) Marshallsy)and-Mri. Scotts for that matter ,wmade 

5 | particular emphasis when the Foothills location panel 

6 | was on, that there were so many locations under consider- 

>| ation and asked for and in some cases has obtained, and 

3. is going to obtain detailed lists of those changes. 

9 The point being made seemed to be that Foothills was in | 
10 | SUCh sas pECpanatory(stagesthat*ttididnit have its | 
tag location down. Now we have evidence that Arctic Gas has” 
= 20 locations where it's considering changes, and I'm 
13 | merely asking for the same list. 

14] MR. SGOTT: WeilenMrs Conmrs= 

15 | Sioner, whether there are 20 or whether that is an 

16 | estimate, we don't really know; but it seems to me it 
ol might be desirable to have a list of where these are 

Be proposed for another;reason. That is if they are 

19 | seriously being considered at this stage and can be | 
Be considered by us as we proceed, we will ultimately save 
21 time in the long run because in the event that one of he 
22 them should ultimately be selected, we won't have to | 
pas go back and re-trace our steps and our ana lysis’: So 

24, . Eiwould hope thatiperhaps as Foothils is going to do, zy 
25. don*t think they've done it yet, Arctic Gas might do the 
26 | same, and indeed I think on an earlier occasion Arctic 
27) Gas indicated that if there were any reasonably sub- 

28 | stantial changes that were being contemplated, that 

ae | they wouwldiandertake to. let the Inquiry Know ane sqon as 
30 | poSssibitie, ~thpehani sbhatkwas: done, ain facts; Omxthe routing 
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Cross-Exam by Hollingworth 
panel. 

MR2Y MARSHALLA~ Mr Seott is 
right about thatfoint and we agreed that we would 
advise the Inquiry. I just don't think we're at that 
point with these items that Mr. Williams is talking 
about. They haven't been looked at by all the people 
within N.E.S. who want to look at them and make 
recommendations, and’ N.E.S. hasn"“t got ‘to’ the point 
of making recommendations to Arctic Gas yet. 

THEY GCOMMiES SRONEMRSS AsSmeMis 
Marshall says, how deeply can this Inquiry probe into 
the anaavidialmonds ‘of engineers at’ NwBwS ‘or anto 
the collective mind of N.E.S. until something becomes 
a proposition that they reduce to writing and are 
considering in-a most serious way? If it's recommended 
LO ALTCE1L CG *#Gas ) well that s "fane.y «> I-°don“e) thiik“anyone 
would argue that that shouldn't be brought to the 
Patty srout un eis teereacnes *that'stage aren a we 
perhaps imposing a greater obligation on these gentle- 
men ~ from*NcE.'S. , “the’“Ladies “and gentlemen from N.E.S. 
than we should be? 

MRE SCOTT Well » Mr ‘Commis= 
Sioner, only two things: 

UP-iwe ve "already “done ‘that Jin “a major respect in 
order to save time and proceed quickly; the cross- 
delta route is not a route change as such, but yet 
Arctic Gas’ has’ seen’ fit to tell us about that 
and about -- in order that there will ‘be -fi7l] 


disclosure and examination of it can take place 
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Cross-Exam by Hollingworth 


as we proceed. 


Now, obviously -- 


THE COMMISSIONER: Well, excuse 
me, Mr. Scott. Arctic Gas’ has done that out! of 
presumably a certain amount of prudence. You see, 
Arctic Gas told this Inquiry at the Preliminary ceppanee 
in April and May, 1974, that it had chosen its route 
and was’ready to proceed with the building of this 
pipeline. Then we realized perhaps even then, but 
certarmmily latex son that they might not want to take the | 
etree they had applied for -- this is a fundamental | 
route change across the delta -- and they still appar- 
ently haven't decided whether they want to take that 
route, but they know that if they hadn't revealed the 
proposed route, change to the Inquiry they would have 
been in trouble with the Inquiry. You can't come bepre 
che Inquiry in May, 1974, and say, “we've «chosen our 
route and are ready to go." And then come before us 
in January, 1976 and say, "We've changed our minds and 
Went TLOmLake at across tie Mackenzie Delta." 

MR. SCOTT: Well, Mr. Commis- 
Sioner, first of all there are a number of cases. The’ | 
cross-Delta is obviously a change of substantial 
proportions and now I take it we're talking about 
changes of the type that Dr. Clark referred to, changes 
aia enewepOint at, which the pipe.will “oeross. a. tiver ‘or 
some such. Thats point]. 

Point? Lf recoanize, ac: tm 
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sureeverybody does, that you know, every engineer who 
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7 Cross-Exam by Hollingworth 
2 | ’ : 

comes to work with Northern Engineering Services, who 
4 doesn't have a bright idea about a desirable route 
A change every day is going to be in some kind of 
2 trouble. That's what they're there for, and obviously 
a we don't want that kind of list. We want a list that 
| represents some general engineering consensus, as it 
a develops, even if it hasn't been vetted by the environ- 
- mental people as Mr. Williams suggests. 
sad The third observation is that 
za it doesn't coccur to me that a minor route change is 
saad necessarily less significant than a substantial one. 
al For example, a minor route change at Fort Good Hope 
ee cannot be perceived to be less substantial vis a vis 
an the people who live in that area, than a route change 
ae across the deita. All I"m saying, and 1t will have 
Bey to be a judgment call that Arctic Gas will have to make 
- Trselijy tt! and when they develop serious route changes, | 
all no matter how minor they may be in terms of the entire 
ae length of the pipe, those should be disclosed because 
aa if they are not, as I "m sure Arctic Gas recognizes, 
4 they may have to be reviewed at a later date and delay 
ia will be caused. 
os Now Foothills has undertaken 
aI to do that. I emphasize "undertaken" because we haven't 
“1 had. their last yet. But surely Arctic Gas can make 
a a judgment as to which are serious and which are merely 
sa momentary brainwaves that won't survive. 
=| Mite AN TOMTS Mr. Comin) deine yt, 
30 | 
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Williams 
£ Cross-Exam by Hollingworth 
2 that agreement may have been, or we may have discussed | 
3 that with respect to the engineering consensus of | 
my proposed route changes, what I am anxious to ensure is 
5 that when there is a route change proposed for environ-| 
6 | mental reasons as a result of an environmental consen- | 
7 sus) thatethenroute sheulld@i nothigo invthistparticular 
8 | area, that before it gets~through the engineers at 
A Northern Engineering Services and ultimately up to 
10 | Arctic Gas, that we be advised of that. We propose | 
11 | in Phase 3 to ask the environmental consultants about | 
12| areas and why they haven't suggested you go around | 
13 | here or nateves the case may be. | 
14 “Now if in fact they have been 
15 | doing that, there has been a consensus of all by the 
16 | environmental consultants on those particular changes, 
17 | I think it would shorten cértainly our cross-examination 
18 and would assist othe Inquiry if that information was 
19 | made known. So I think we're talking about the same 
20 | level of preparedness, if you want, but Iwnt to cnguee 
21 that we don't have to convince the engineers before 
vs fe we ever find out about it at®’the Inquiry. | 
23 THE COMMISSIONER: Well, Mr. | 
24) . Scott suggests that you should make a list available 
a5 | of proposed route changes and the route changes that 
26 | should be included in that list should be those which | 
a, have achieved the support of a consensus of einieere:| 
28 | ing opinion in N.E.S. Now that apparently is what 
29) | Foothills has agqneed to do. 
30] Por, Anthony adds a gloss to | 
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} Cross-Exam by Hollingworth 
>| that and says that he would like -- at least I think 
*| I understand this is what he's getting at -- he would 
| : , : ‘ x 
4 like you to advise regarding the recommendations of 
5 the environmentalists with respect to each cf those 
6 | proposed changes, that is your environmen_talists' 
5 | recommendations. Assunmiog that Ive “got tat Tighe, 
g | is that something you're prepared to do, Mr. Marshall? 
9 Or do you want to save it? 
0 | MR. MARSHALLL: I would like to, 
1 check further with Mr. Williams and have him get some 
| additional details, and perhaps we could discuss this 
5) tomorrow. 
4 “MR. HOLLINGWORTH: Could we 
=| Speak to it tomorrow after lunch, sir? There are a 
él cOupte Of points "dd like “to ’check as well, eit. 
3 | THE COMMISSIONER: O.K. 
8 
9 | 
0 | 
I 2 
Vs 
| 
3 
4 | 
5 || 
6 | 
- 
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Williams 
Cross - Exam. by Hollingworth 


MR. HOLLINGWORTH: © On page 45 
of the evidence I would assure there is a discussion of 
the borrow operations at the bottom of the page. 

WITNESS MINNING: 

a Eethoik 0) can, speak, to gwehat. 
Maybe Di Seiiaear t wou ladle sto..speak oto this «tae. 

a) Well, you have got some active 

lood plains on which you are going to conduct borrow 
eperatioOne, ess Lf Understand 1t and you are) coing te 
berms around sthose .operations, is that right? 

A This is the present plan, yes. 
These flood plains we used only on the coastal route. | 
There are ino flood+plhain deposits on, the main route in 
that area that you asked dbout yesterday. 

0 Alibacigqhkt. thank)-vyouwes.Ger «that 


answer. Well, now, on the coastal route have you coll- 


a4 


ected floce data on the rivers involved, where these 


5 


operations will be carried on? 

A No borrow will be removed 
from the active river channels, 

O) Lvam thalking “about the active 


flood plains. You are»taking.borrow-- 


A The water running on the active 


froodtelaimertkatyttamytalkingeabewts, Yourare talkung 


about the channels. | 
QO As I understand vour definition 

@Gaan active flood plain, Ehat is an area that is flooded 

during mun clt in. the Springs<or during floed situations, | 


but is not normally pant ofvkhe, active; channel? A. That 


is Coron 
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Williams 
Cross: -~ Exam, iby Hollingworth 
i | 
| ) Well. have you conducted coll- 
3 | ected flood data on the rivers where you are conducting 
\i , 
4|| borrow operations? 
5 WITNESS HARLAN: Yes, we have. 
al, 6 ne) COdeLGetOmMmOtiyilood data dior these rivers is mainly 
7| related to the River Fngineering aspects of the river 


| 
3 crossing designs.. 








9 | ‘ QO Are you 
| 
10 | Confideng hat these berms witilictand tp tO.ce palood? 
11] A VESyecwer rare « | 
\ 
171 O Youshave: made: ispecaiac studies 


fee vo -estabilsusiv that tiheatiwi Wdedim fact ocounn? 








| B® These studies are in the pro- 
iaeecess OF being carried Gut. jOkay “they, are,connected, wit! 
16 the River Caen US Design, also with the Hydrologic 

17 Studies, which provide supplementary information on 

eel the sslood: iirequency jdistraibutions for, these articles. of 
foal) fehe) pdaversi. | 
20 Q When will these reports be 

Da) ready? 





oa) A Me OA Ge 
eR QO Do you have reports to show 


al 1a e borrow pits wi e cleansed during the spring 
iy tetrad; fehescb Date iL dnb 1 d ome! 





25 floods after the berms have been broken oven? 
WITNESS CLARK: 





26 | A Do we have reports that indicate 
277) elratae, 

28 | Q Yes. 

| A the wnla- eceport that we. have 


that wer made on the Alyeska route 
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* 
oe) Vand that wae curind constructions Bevis intended to have 
an ser LOLlow=upron that. YThe other is the cbservations® that 
i 
4) Dr. McCart made yesterday on his work, the Kavik River. 
5 ; Q So it's visual observation that 
| 
6) you are relyang upon, using this’ theory? 
7 | A Yes. Whe assessment of tke 
| . : . . 
ei effects on the river regime is based on a river 
Gy, “endineering analysis. 
| | 
! 
10 | QO Coulda you turn to page 56. /the 
i | 
171 f£iFst Sentence” of the Gast paragraph.’ Dr; Farlan, I 
|! { 
io] Amagimes this 1s your area. ‘You™are’ talking about the use 
13| OF insulated sub-surface drains to maintain drainace? 
WITNESS HARLAN: 
14 | A Yee," sir. 
} 
15 | Q Now, do you have any other 
iH 
16| measures in mind besides those? 
\ fe 
Ue | nA The two prirary ones under 
18} consideration are the use of the insulated sub-surface 
19}| drains and the second is insulation around the pipeline. 
20 0 That was. aqoing to be my next 
| 
2114 cuestion. You are considering that as well? ; 
ee) A yes. we are, 
a3} QO Would that. be in addition me 
24 | insulated Grains, or in substitution for? 
29° ji DS Probabiy arm Substatution for 
26 | ) wake at front that thet wo 
| 
27 || consider the possibility that the drains might freeze 
| 
{| . . 
28) even if they are insulated? 
295 |j w Our"calculations show that the 
4 
1 b ; . 
een ean Sasi lated -driinircquares a very sive) wink itn, 
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Williams. 
Cross - Fxam by Hollingworth 


soil conditions. tt depends on the condition of the soil, 
Whether Jims: Progen, untrozen, , lt, also depends on the 
amound of bonding there is due to roots, the root-growth, 

root development. It depends on the slopes, the length 
©: the slopes> the climatic reoion,, the configuration or 
the ditch that we are concerned with, the interception of 
flow and flowealong the (atch and also the nature of the 
material son tuat ditch. 

Okay. there are some very obvious 


areas. For example; a steep slope is of high erodibility 


| | 


potential, whereas a flat area may be of low potential. 
We have it defined precisely where the division between 
high. and medium erosion rating, or between medium and low. 

QO Would you consider ice content 
another factor to be considered? 

mh Tes a gorl condition, yes. 

QO Okay. What about the drainage 
Slassecvot Gry, molstrand wete- Can you put figures on 
those for me? Can you be more precise? 


WITNESS DABBS- Those classes, dry 


moist and wet are figures. or are classes used in tre orija- 
inal set of specifications filed with the application and 
they have suksequently heen replaced with the erodibility 


tating which takes into account the soil moisture cond=- | 


itions such as mean intensity of precipitation 
events, mean duration of these events, mean annual number 
of precipitation events and to answer you question spec- 


ipewcaliv Wlegonl> have cuantitative Pfagures to cefine 
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1 


tr rs 1 
NerSeEOCcr, 


Poskitirait wear. Manin, 


Williams. 
Cross 


Intearated procram with Ggeo-technical. 


‘) VWieiite a Ie Tea 


rather than a numberical ficoure cr rasis 


to Gefine these areas? 


usinc 
J fiiertobiy iat’ S correct. 


Could prekabiy be civem, but of course that rs “out 


date and unnecessary. 


4 OQ IL wis Teronidlye: 


Ge. Sach EO, 41 


~- Exam by Follinaworth 





lastly to Graimace through the mound breaks I cuess 
Prise We wsauecmion for Dr. “Clark, t am eac ime a’ Maren, 
Ve75 document, prepercc by Northern Fneimeerine. callec 
Prainace and frosion Control Measures SscrimLcion ene 
Proresec Hesicn Prine i ples Dee * VOU Temi lar wien erat 
Gocurent? 
WISTS. GisAleis eS 
Oo bo you ave ft wath you? 
A econ 
C Coma you Even to pace" "lL OP | 
| 
Appendix 3°? 
* i f “on © Lecounuze” tre cover’ on 
the recrort you are holdinc? 
© ior Vee jist a) lees | 
cover that was arounc. 
Phe ESS 
Q Pty Tit CYrec i. a sera 
Eo “Ortherne Peqineer img von the front cf the cover if that 
DroOviIdes you with any comfort, Pr. Clark. “Shere ts a 
Statement there, cbout halfway Town ‘say ine 
SPINS” Cake Giang. Ge enero was de a oe Ole, 
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1| 
| ' 
> |l be determined by geo-thermal or 
| : 
3 | buoyancy considerations, but for 
| 
4 || cle purposes “OF tiie, Exercise it 
| / 
| 
| is assumed that the levels of | 
| | 
6 | scour must not exceed two point 
i five feet, the present level of 
h 
9 | minimum cover." 
9. | ; Do you see that? 
1 i} 4 
10 {| ra ach ore 
| @) Ane “ake Vi- you 'coneur with 
i 
na 6 eat 6 Statement? 











ad A Cur teriteriva for berm ‘breaks 
ay | Riga we “Presenved “beiore,*the -crrteria for ‘breaks “in 
| the mound in 
15] a frost-heaving situation. We have said that the heave 
| 
16 | has tobe limited to an amount such that you would at 
! 
17 | téast Nave one’ ‘foot of cover if the break were maintained 
1a at the same level as the soil was heaving! 
19 | In other words, the pipe would always 
| 
20 | have to be at least one foot below where the ‘original | 
| ground surface was, so in that context it is not guite ) 
| . 
a the same at this. | 
=] OQ Well, if we put aside pcaeuaneaye 
| | 


24) though; I take it, you are in agreement with that statement? 


| 

| 

25,1 A Yes, | 
! H 


06 | Q I wasn't really considering a _ | 
27 frostheave application. 

2g | A We are talking about the 

29 | same thing, but the muomeers are “diferent in that case. 
sod Piri ke Wodeed iwanhed. to. podmt “ont rs yo 
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: Cross-Exam by Hollingworth 

E Q Well, “sn senate a 

5 | regime scour method that's used for river situations? 
4 Isn't that where that principle came from? 

' WITNESS HARLAN: It is 

| related to regime theory, yes. 

| Q And it came from a book 
_ on Blenchts, “L-think, didn’t. Tt? 

| A Ves, thac Ss Correct . 

oy | Q Well, do you agree with 
| the use of this method in designing mound breaks? 
12 WETNESS “CLARKS f think that 
heal tne Point that's being made there, that if there is 

iI 
Rel sufficient flow that there would be significant scour, 
bo we wouldn't use a typical mound break configuration, 
16 | it would be an actual design as if it were a minor 
17) stream ose: 
a Q Well, do. you Ehank that 
el the mound break should be allowed to scour at all? 
= | A I would say that our 
oe objective would be not to have scour there because 
- Peomight present a maintenance problem. Pehle 
- there will be scour at the mound breaks irrespective 
val of how carefully it's done and designed; there will be 
al maintenance required of mound breaks, drainage and 
nel erosion control measures, particularly the first few 
oe years. 
298 | MR, HOLLINGWORTHS Oak. -chanks.. 
ai Those are all the questions I have. 
MR. ANTMIONY? Mir. Commissioner 
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Clank, away. hat tan, Hems tock 
Koskimaki, McCart, Minning 
Williams 
Cross-Exam by Anthony 
as this is the first environmental panel by Arctic 
Gas, I can't let the occasion pass.without noting 
that Les Williams has returned again, this time as 
an environmentalist, and I trust the conversion is 


therefore complete. 


MRC OU 2 lieing ke he thought 


he was an environmentalist from the very beginning. 


WITNESS WILLIAMS: Right. 

MR. ANTHONY > Tie" s, going to. be 
a long hearing. 

THE COMMISSIONER: keep all 


your answers that short. 


CROSS-EXAMINATION BY MR. ANTHONY: 
Q ilwonder 2f ol could start 


by directing your attention to the land requirement 


comments made in your evidence in chief, in particular 


your conclusions which are found on page 10, which 
basically says that: 

"Given, the vast land area of the Territories, 

your Tand requirement impact is not significant.” 
I take that what you're saying there is really the 
old thread across the football field argument. 

Mr.Hemstock, as the chief 

environmental consultant, I would take it you would 
agree with me that the percentage of total land mass 
is not a very useful method of calculating impact by 
itself. 


WITNESS HEMSTOCK: No sir, it 
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Koskimaki, McCart, Minning  — 

Williams 

Cross-Exam by Anthony 
just one of the fadors. 

Q And that some areas | 

| 
obviously are more significant to the living environment 
and to the people than other areas. 

A Yes. 

Q And that if you take the 
areas of greater significance to the people and to the 
critical habitat, that your 42.5 square miles could 
in face oe a very significant impact. 

A Well, I think that even 
in relation to the smaller area which is important for 
the people who live along the pipeline, that the pro- 
portion is still very small, but I would agree that 
it would be certainly more than when you compare it 
to the total area of the north. 

Q In fact, you would agree 
that you must identify these areas of critical signi- 
ficance before you can come to any conclusions about 
environmen_tal impact. 

A Ves, tEnat "Ss correct. 

: Q SO in fact. you, -=. do, you 
agree with me then that you would have to have some form 
of a land classification or an understanding of signifi-+ 
cant areas before you can come to these sorts of 
conclusions? 

A Yess. 


And do I understand that 


O 


you have done this? 


A Yes, we believe we've 


done this. 
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| Cross-Exam by Anthony 


-- 


Q And what are you relying 


ie) 


on to eStapiirsh this Vand classification that you agree 


is necessary? 




















La 
s| A This will be dealt with 
6 | in panel 3, and we're relying on such things as renaeee 
7 | surveys, populations of wildlife species and so on. | 
| Q Dealing solely with the 
fe issues of terrain, for example, have you received 
ol reperce +2 on Parks, Canada Or 1.B.P2 people and so on 
ta about particular areas of sensitive terrain? 
ol A We are aware of the I.B.P.! 
y sites. I don't know that they are properly described 
oa as articular areas Of Sensitive terrain. 
is O Well, other than the 
| I.B.P. sites, have you received any information from 
a the Seer ener or Canada for example, to advise you 
ve | of areas of particular terrain sen sitivity that you 
a should avoid? 
om | A Yes, there are reports 
ah from the environmental social program which we have, 
A Of course, one Geological Survey of Canada Report. 
i MR. MARSHALL: | 
53 Miipeenry) Lb" S, quest eres | 
24) clear to me what you mean by "sensitive terrain." 
| Are you talking about it in a sort of geotechnical 
46 | sense, as I believe Mr. Drew of one of the Foothills 
57 panels was, or is it some other definition? 
om M R. ANTHONY: No, I'm dealing 
re with it in -- not necessarily in a strictly geotechnical 
bel Sense, though © am dealing with areas of terrain 
ae 4 
| 
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Koskimaki, McCart, Minning 

Wiiliams 

Cross-Exam by Anthony 
sensitivity sand, areas of .critical terrain. that are 
obviously concerned with this panel as environmental 
consultants dealing with the physical environment. 
rm just enquiring what information you got, from for 
example the Government of Canada as to areas that you 
should avoid in pipeline construction. 

A Well, £ think those are the 
LepoOLes tna. | mentioned, che G.S.C. Reports, terrain 
sensitivity, the reports of the Social Environment 
Committee, our own reports of course on the same -- of 
the same general concerns. 

Q Have you received any 
information from covernment identifying areas desiqnated 
as wilderness areas, forest preserves, or other 
particular terrain areas which should be avoided? 

A We have information of 
the proposed extension of the Wildlife Range in the 
Yukon, the Northern Yukon. We have some information-- 


end? IScan recall the defails -~— of theyoroposal for 


a special, area in the Firth River vicinity in the 
Northern Yukon which I believe is larger than an 
7B. oe. Sire, sana aon t Nave, the details of that: 
I think those are all that we have. 

Q As environmental advisors | 
EO LATCtE1 Cc Gas, .one.of your functions is to select 
environmentally the best route, and I imagine that 
included in that is the selection of the best terrain 
conditions, the best physical environment considerationg 
I believe that in your carlier evidence at Whitehorse 


in dealing with the route from Prudhoe Bay your advice 
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thee be Clark, Dabbs, Harlan, Hemstock 
Koskimaki, McCart, Minning 
Williams 
Cross-Exam by Anthony 
i was that on basic’ -- on the basis of physical environ- 
5 | 
4) ment considerations the prime route overall is a better 
| route than the interior route. Is'that -- 
iw | A Thac) Ss Correct. 
4 QO That's your -- that's | 
a the opinion of you and the other environmental advisors 
74 in comparing those two routes? 
8 
| A On hea 
9 ; 

MRe coCOTT:s May Lh Gnterrupe | 
io my friend? When Dr. Hemstock said, "That's right," was | 
= he answering all parts of that question? The first | 
Ki : Part, that 16 was the function of ‘the enon ta istet 
a to select the best possible route, that was stated 
| by Mr. Anthony as a preamble; did Dr. Hemstock agree 
ae Wien eNotes don t understand. [E°s not, of course, 

a Dhar Hemstock's fault, it seemed to me that there were 
af too many questions wrapped up in that one to be sure 

= what Dr. Hemstock was answering. 

ca MR. ANTHONY: Well then -- 

~ Tub COMMISSIONERS Excuse. me, 

ae when you said, "That's right," what did you mean, | 
oe) 
e Dr. Hemstock? ee from there. | 
4 

ie A I meant that the factors 
ow 

7H which were outlined were a part of the equation which 

es 

es you have in selecting a route. They were considera- 

26 || 

io tions in the selection of a route. 

= 

et, MR. ANTHONY: Q So the 

nH best terrain conditions were one of the considerations 
29 

3 VOU, Took iM Your 2dyic e bo Aretic Gas? 

30 } 
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Koskimaki, McCart, Minning 
Williams 
Cross-Exam by Anthony 


A Yeon 
QO And taking those considera- 
tions now, you came to the conclusion that the prime 


route was a better route than the interior route. 


vray 
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coskimaki, McCart, Minnina, 

Williams 

Cross-EFxam by Anthony 

A Yes. 

) Now, Pole wine your last 
attendance here at Whitehorse, we had Dr. Huches cave 
evidence. I am sure you have had a chance to look at 
that evidence where he suqgested that from a terrain 
point of view that there were creater advantaces in 
going thru the southern Yukon than coing alono either 
the prime’ or the interior route. Would you aaree with 
his conciusion? 


A On-as nine pasie the 


terrain conditions are probably better in the southern 


MUROM, UE the poant that 1 thank’ as °imoortant= rs that 
ehere are some 950 miles more right away reouired. Ane 


that obviously is aneunes LaAcler Titan hes so be Con= 
sucgered' in’ voute selection, is’ the lencth of the route. 
O im terns olf phivsical 
impact on the environment though you would, if vou want 
EO dort on“a mile by mile assessment as you suacest, 
you woulc agree with his general conclusions that 
Bidt=Parrbanks LouteY its preferable to the“prime route. 
A No. 
0 Well, dealing now with-- 
I believe you have agreed that the terrain conditions 
along the Fairbank route are preferable to the terrain 
conditions along the north slope. 


aS Tre tersain CGOnGumenons 


in southern Yukon are easier than the terrain concition: 


FOr pipelaying than across *the north slope. * Yes. 
0) Nic” Goin) a Aint te aad & 


pierre rore Chat “the “énvironhineéntal impact on the whys. 
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Koskimaki, McCart, Minninc, 
Williams 

Cross-Exam by Anthony 
environment would be less in those terrain conditions 
rather than the terrain conditions you experience in 
the north slope? 

A NOP think not, because 
the important factor is that with the methodology which 
has been described here, we are capable of huildine 
a Pipeline across the north’ slope without causing us 
Great concern so that again you ‘det ‘back to the 
environmental impact in total would be less on that 
route than on the very much longer route which we call 
the Fairbanks route. 

¢ Anca that is because the 
route is longer? 

A And hecause we see no 
eceat citriciwity in bi ldaneveeross: ther north, slope. 
There certainly are concerns but they have been 
studied and we believe we have Mitiqative measures 
which witl tase cave Of fthose concerns. 

0 So rous radvirce ito 
Gas 1S that the “environmental “impact of} constructince 


Saroure On “tie north slope wetlessivnan ithe environment 


ime OL any Otter TOcdatlGOnere@le asnehe best. route. 


A Thatowse then best. reutes 
a) Strie tly environmental 
terms, Strictly -umpact= on\eher physical» .environment. 7 
. A ces. 


MR. MARSHALL: That does not 
mean to suggest that his opinion on ‘the living environ- 
Ment would be different *thanethat hut we are just 


here today dealing with the physical environment 
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1 I take it Mr. Anthony. 

2 | MR. ANTPONY: Richt. 1 

3) appreciate that ‘and I will Be getting into other cues- 
4 tions on other environment impacts. 

i THE COMMIScTONFR:. Caribou are not 
6 | included in this equation. 

7 I MREGANTHONE” Right. We are 
8 | dealing now solely with the question of physical impact 
9 | Or impact on the physical environment ance I wanted to 
10} be sure I understood the advice that Arctic Ges is 

ll getting from its environmental consultants as Cistinet 
12} from the Jeo-technical.people and other people that we 
2) have talked about and heard from up to this CLR, 

14 | | Subsequent to last tire 
13 | we talked to you, we also had ten hotter and Dr. Poec 


describe the terrain Of, condatidons east of the Franktlir 














| Mountains as compared to the terrain conditions within 
i the Mackenzie Valley prime route, and their conclusions 
19 | bere vthaty the, from the terrain point of view, the 
20 | terrain was superior east of the Franklins for pipeline 
21] construction than in the Mackenzie Valley. Their acvice 
22 | also was that as far as Overall length was concerneé 
<3 they would be about the same. Now do you acree witk 
24 | the conclusions that from a terrain’ point of view that 
25 | EhevLerrain on the, eastside of the Franklin Mountains 
26 | is Supertor to the. terraim-atkona the prime route down 
27| the Mackenzie Valley? 

{| 
28 WINKS SSEEMSTOCK=?""T do not 

i 
22) have detailed information on the other two routes, nr 
30 | 


| the basis of their testimony I would agree that it 
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some better terrain on the routes they suggested. 

@) Now, you have indicated 
that the question of route selection is one of the 
mitigative measures that you rely on in dealing with 


physical or impact on physical environment. Have vou 


recommended a study of this area to determine, to answ 
the questions they say, have been raised? 
é A No’ Sir. 
(@) Weld, Dr. (RUEter Gave 


evidence to suggest that an evaluation or vat “Least 
a preliminary evaluation of that east of the Franklin 
route could be accomplished on the basis of evidence 
already available. ‘Sterticie alt you accept that evidence 
at the moment, would not recommend that this route he 
studied before.approving a route Gowne in’ the: Mackenzie 
Waele ys 

A Nove Sisk. 

QO Why would you not 
recommend it as an environmental consultant? 

2 A Again, we see no creat 


aifficulty in building cown the Mackenzie Valley enc 


there are several other factors that have to “be 


‘ana 


considered. One of them woulaebe the cdiriieulty © 


a) 
+ 
Qu 


providing access to that proposed pipeline route an 


you would end up with many miles of supply roads intc 


an area which now certainly has no facility whatsoever. 


The,a. would see no advantage to that route. ie 2s 
perhaps 
an area which is more properly described than anv othe 


that we have looked at as a wilderness whereses tne 
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would appear that there would be some preference or 
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\\ 5 F ; = e 
2 | Mackenzie Valley 1s already heavily disturhed ane 
|i 
! ? : . 
3 there’ would bev iattle impact onthe terrain on’ that 
4 | particular’ route we have chosen. 
| . | 
5 || @ Well>-vou may be’ rvant 
! 
Gis CY Yr. Rutter may be right or Dr. Roed may be right hut 
Pag why would you not recommend that this -study be conducted 
| 
| to determine these questions? 
| 
9 | y nN Recause T thirk the 
| 
i OEner Lacpors= ruler a out. 
{ 
\| 
P12 | QO Wheat factors rule ont an 
12; consideration of any other alternate? 
| 
ee | A Swech "factors @s> simply , 
{i % 
m4] Sonmunicataon to it, the tact that at does mot “ollos 
| 
15; the Mackenzie which is the--has some potential 2s = 
16 | producer Of Obl and gas. There isi:adventade to followit 
17 | the Mackenzie itself. 
18 | Q Bue Vou are row divine 
nae conclusions that you ‘say you have ‘not’ even studiec. £ 
f . 
po wourineve riot Wooked’ at-‘the‘east of-the Franklin’ rowtke 
ey howean you come to the conclusions that it “is: nct 
{ eo 
i : 
22} even worth stucying? 
| 
234 A Because of these other 
I 
240. 8-factors: 
7 
25 PHF COMMIiESS TOME Rs Well, these 
26°08 Other actors)" pret henstock Bre elearly edonomice - that 
{| 
2/7 as, the proximity’ of the Mackenzie Valley route to 
| 
Pe We mMotential ot] “and gas fields)" the proximity te the iver 
29} from "the point of view oT access Hy Harqe and by air 
SO roc Menpoose hor Hdl! matic te Ties arte Wiel icles) pales 
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Koskimakiy sMeGartiy). Minnand, 

Williams 

Cross-Exam by Anthony 
tions! thate® ere led you and your colleaques not to 
consider thes cast’ of the: Franklin's noute,ornm the edde of 
shield route. 

A Yes, those are the major 
factors. 

Perhaps another point that 
again to reiterate I do not see any great advantace from 
the standpoint of terrain because I do not see anv 
great difficulty with the terrain with the route that 
has been selected. 

MR. ANTHONY: Your advice then 
Lo Beet ceGase iisenot to examine even on the basis of 
existing material anything outside the prime route 
Conra dor. 

A That would be my advice. 

Q We have had one major 
route! melocation which is the Fort Simpson route change 
that has been approved and presented by Arctic Ges. 
Could you tell me how consideration of that route chance 
Was ‘initiated within Arctic Gas? And when it was initi- 


2 


ated? 


MR ae MAPSHALL ») Mr. Conmessioner J 
I hesitate to interrupt so early in the cross-examination 
Ofvone\ of counsel but:dite;seems to me that. this was an 
area that was exhausted many times by a number of counsel} 
with a number of witnesses on a number of occasions. 


MR. ANTHONY: Well, I have had a 


Ves 


number of evasive answers, a number of times from a 
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Koskimaki, McCart, Minning, 

Williams 

Cross-Exam by Anthony 
who is the Pelee cae the advice to the engineers 
anda. am tCryiteoe eto find out what role he played in 
that route change. ve have had evidence from the 
engineers as to what they consider as to why they did 
What they did. Je now have the first time their 
environmental advisor who hopefully can cive us that 
information from his perspective. 

Y MP. MARSHALL:, T am sure it 
was a slip of the tongue and he did not mean to say 
that he had a number of evasive answers. 

LEE COMMISS LONER: I think we 
will treat is as that. 

Me scOrre Whether Or mor, T 
am sure it is, it seems to me that this line of cues- 
E1onineg 1s absolutely critical: This wroeyect is 
meesentea On the basis at least im part that this is 
a pipeline, I suppose for the first time in North 
America which has been selected by environmentalists. 

MR. MARSFPALL: I do not know 
thee there’ has been that presentation. 

MR. SCOTT: Well that is the 
impression that is being creatéd. Now, that may not 
be SO Or at may be so. I do not know. It certainly 
is not what Mr. Dau suggested but it has been sugcaested 
by Some other witnesses that the environmentalists 
have had input that has led to the selection of a route 
and I think that should be probed because I understood 
the evidence to be that in fact the engineers had selec- 
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Williams 

Cross-Exam by Anthony 
it and if they could not agree, well then the) engineers 
made the selection. 

THE COMMISSIONER: Well). that 
has been mv understanding all along that that is-- 

MR. SCOTT: Well, the write-up 
of the evidence of this panel and from what I can see 
very quickly of the next panel suggests that rather 
more thah that that the environmentalists selected 
this: routevineldarge.part and if the environmentealists 
are Going to answer for it; "i othink? that Mr... Anthony's 
questions was quite in order. I think the public are 
entitled to know whether this is a route that has been 
selected by enqineers ane who had satisfied environment- 
alists that they can build without any environmental 


damage or whether conversely environmentalists have 


played a role in selecting the route itself. 
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| 

2 | than I should have? 

3| WITNESS HFMSTOCK: No, I think that 
\ 

4 | you have it interpreted correctly. 

1 MR. ANTHONY: Fine, if I could 


6| proceed on that point. That certainly was my understandinhc 





7; and I therefore did not proceed with the questions about 





g | Travaillant Lake where I think we discussed the environ- 
9 | mental role in that decision and so on. 
| 
10 | However, the route change at Fort 
i 
11] Simpson is a major re-alignment and I am wondering if 
12'| you would explain the role that the environmentalists 


13| played in formulating and recommending that sion t= teant 


: 
14 | route alignment change? 
! 
i | A I. have just been trying to 
16 | recall ine role that 1 played an that personally and i 
i 
eal ean = recall the dates, but first of all, I Had no creat 


Pe errrvculty with the original route as it was chosen from 
| | 
19}| Fort Simpson south ard I believe that there were relatively 


20 | minor concerns, or perhaps no great concerns on behalf of | 








21) the specialists from an environmental Starndpoint. I think 
22} that the question was first brought to my attention when 

{ | 
D3 Presa Lhe report of the government and I have forcotten | 
24) whether it is the government assessment group, or whether | 
25 | they posed a question to it with regaré to the location at 


26 | Fort Simpson and from there on south ard I can remember 


27 discussing it with-- and I think Mr. Williams was there 
ij = | 
} 
| 2 : ‘ 

28} from both the engineering and environmental Stendpoant . 

29" IT also discussed it with our enyiront 


30} mental consultants and I think the general consensus was 
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one wonders what use has been made of them. In any event 
we would like to see them, 

iscen f think J have 7+ WrORGs« (1 
Gon't have a note of the page, but I think we have been 
told that the environmentalists were in Lre Course or 
doing studies with respect to the Fort Simpson route chante 
and that those would he available to us. They were ob- 
viously either done, or the reports based on them were soe 
efter the route change was mace, but in any event IT would) 
like to have the studies when we can. LE would be aneoree 
unate I suppose if the studies reveal that the route enanee 
shouldn't have been made. 

A These reports are 
in preparation, althouch there are still mammal people in 
the field, checking in winter conditions, but they will 
De evailable. 

MR. ANTHONY: Mr. Scott has touched 
on one point and thatis the additional Beugies. k would 
like to follow up the other point. Fe stated that befor: 
the decision was made to Change the route there were en- 
vironmental es adies Cone. Now. your environmental state-| 
ment, that.«gqoes with the pane Chenge suns to about three 
pages and indicates very little, if any additional enmane 
Onmental research. Now, is that the total of the environr 
mental information that was provided before the route | 
change was epproved by Arctic Gas? 

A Norn There was 
a gocd deal of additional discussion ane atau, I Can't 
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so that there had teen sore studies cone, croh- 
wai 1 ' Tl ema 72 of those cencral areas, nyt specit ical by 
5 | to that route, but those general areas ard that inform- 


6 BELON Was avarlable to our consultants. 
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| counsel, please provide us with the reports fat were 





available before the route change was approvec? /t 


44 | ,a list of ee, oes cm: 

#3 “what reports you, as the environmental consultants. Provide, 
| 

24 | to Arctic Gas upon which they considerec the change aroune 

25 | Fort Simpson? 

26 | : 
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Rot from any environmental concern, or Ar leach fox an 





et erase | Senvironmentad concer: Chal (you mxpercisgen Le Vil fy er 


f 

ti i S 
a1 

7 M24 
+t 

' eroun 

"4 ‘ 


wm “OT hh 


moypTives 


ae | 


“yy 





ALLWE 
8 


fh 


Go 








,T REPORTING LTD. 11867 


RNABY 2, B.C. 


Clark. Dabbs Harlan, Hemstock, 
Koskimaki, McCart:. Minning. 
Williams. 

Cross - ?¥am by Anthony 


WITNESS) VHEMSuOGK: Woy Shr ¥ 

THE COMMISSIONER: [ft was’ based on 
the avoidance of crossing the Liard, wasn't it? 

A We saw some advantage in avoid- 
ine crossing the Liard and Dr. McCart@ dm-particular said 
that he would be happier with the new route. 

MR. AMTHONY: Q Perhavos we can 
then look at the cross-delta route change, or the possible 
cross-delta route chance. Now. I understand that Arctic 
Cac de not sot this time, in a position to confirm or 
@eny that 2reends Lo use that chen. ieethat tive 
Curbeniy pesisbion to date? 

A Thrat's¥ahe ourrenkoOpesition ; 

O Could you tell me where the 


impetus for that change came?) Was “bertror ‘the environ- 


mental .consultants that you are responsible for t 
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Cross-Exam by Anthony 


A Mgt dasa 

THE COMMISSIONER: We were 
told earlier that you would save something like 100 
million by using that route, and that that was the 
main reason. 

A tT belaveve that it's an 
the order of 100 million dollars. I'm not sure, but 
certainly I initiated looking at it from our standpoint, 
and againve discussed it with Mr. Walker, who was at 
that time the chief engineer with Arctic Gas, and also 
ware Mies 

Q Mr. Walker is now with 
Foothills? 

A Yes, and also with Mr. 
Dau and Mr. Williams. 

MR. MARSHALL: He's a consultant 
to. Foothills. 


THE COMMISSIONER: He's with 


Canuck Engineering, isne Ener 


Ae Yes. 
: Q He was on a panel here, 
I remember. 
A Meise 


MR. ANTHONY: Now I believe 
there are studies, environmental studies PhiatiaLre 
presently being conducted into the cross-delta route, 
ana these are in the process of being completed now, 


are they? 
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1 Cross-Exam by Anthony 

5 | Q And any decision on the 

x cross-delta alternative will have to await considera- | 
hi tion of those environmental reports, I gather. 

: A That's right. | 
6 | Q And are you ina peetidon| 
7 at present to give any environmental assessment, compar- 
,| ing the two routes that are being corsidered at present? | 
. A NoO,i.b ,thankethat we 
oat should cover that in the session for the cross-delta | 
1 routings | 
12 | QO I see, so you'll be 
nen prepared to into this’ in detail, at. that. time? 
14 "A Neeley 
15 | Q Thank you. When Mr. Purcell 
ial appeared poe ae us, he advised that the mode of the 
i pipeline, a chilkd buried pipeline was given to his 
18 advisors and consultants that worked under him. Now 
15 was the mode of construction, i.e. buried chilled | 
on pipeline, given to the environmental consultants? | 
a A No, as iL recall it was | 
22 not. | 
‘ MR. MARSHALL: I don't recall | 
24 | Mr. Purcall's evidence to the effect that it was given. 
45 THE PE eP LONER: Well, in | 

yit was 

26 | any event, the question is whether a given so far as 
27 Mr. Hemstock was concerned. ' 
39 MR. ANTHONY: And therefore the | 
sal environmental advisors were in a position to consider 

30 | alternate modes throughout the full length of the 
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pipeline routes 

A eS 

QO And did you conduct 
studies and consider these sorts of changes? 

A I don't think we conducted 
studies, but certainly the environmental consultants | 
expressed concerns over other modes of construction, 
and warned of difficulties that they could see from 
an environmental standpoint with other methods of 
construction. | 

QO I would assume, Or can we | 
assume that you also warned them of dangers oi. Laue 
proposed method of construction? 

A Yes, but we saw much 
less difficulty. 

Q Did you isolate or 
concentrate on any particular areas of the route 

solely 
where for environmental reasons you wished them to 
consider, for example, a pipeline elevated above the 
ground? 

A No sir. 

Q Did any environmental 
consultants that were yeporting. to You recommend that 
at particular locations the pipeline go above-ground? 

A No. 

Q eowal Lethe environmen tal- 
ists that you're responsible for in reporting to you 
were sacistied that from an environmental standpoint 
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the entire system? 
A Vee 1 ‘think “hans 
COLLECT. 
Q We obviously will be 
getting into this in greater detail, but since we 
have Dr. McCart with us right now, is there not a 
Single location which in your opinion would warrant 
consideration:of a) riverrcrossing) above=ground or 
some such other variation tnan a buried chilled mode? 
WITNESS MeGART?: (Well, (2° €hink 
at one point I vaguely recall discussing Thunder River 
crossing, which looked to us to be relatively steep, 
mentioning -- asking whether this was a possible 
alternative in that particular area and the engineers 
satisfied us at that time that they felt they could 
in fact go down those slopes and up the other side 
with a stable crossing. 
There is one other area where 
I casually suggested an elevated crossing, and that is 
possibly in the headwaters, of, upstream ‘ofvione of the 
springs Fae was shown yesterday. I thinkthere is 
this problem of freezing off aquifers upstream of 
a spring orifices as an alternative to burying a 
pipe and shutting off an aquifer, or bringing the water 
to the surface prematurely, one possible solutions is to 
elevate the pipe. So that we have mentioned that. 
However, this 1S an area where 
we are going to have to do an on-site inspection and 


determine whether it may be possible simply to insulate 
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the pipe as the nears are now suggesting. They 
will accomplish the same thing. 

THE COMMISSIONER: You mean 
elevate the pipe just for a short distance: 

A JuSt for a short distance, 
if it looks as if there is an aquifer very close to 
the surface. Now one of the ones we were concerned about 
was the one with the nitrogen bubbles comangreour of it. 
We have looked at the water chemistry Setanthisnand, the 
fact that there are nitrogen bubbles, aLeeoret:nSeee 
things tend to suggest it is a very deep aquifer rather 
than a shallow one, so it may not be a problem at all. 
However, it is one situation where we want to go in 
and do an on-site inspection. Other than that: L-see 
no advantage to having the pipeline elevated. 

, MR. ANTHONY: 

Q And you say that because 
you're satisfied or the engineers have satisfied you 
they can deal with the sorts of problems that might 
concern you as an environmental consultant? 

A Yes, we have suggested 
where there might be problems, and they have satisfied 
us that they appear to know what they're talking about. 
Not being an engineer myse iif Iycan \t make a technical 
assessment. So wherever necessary, We pomnted: our 
potential problems. 

THE COMMISSIONER: They have 
satisfied you that they appear to know what they're 


talking about. {L think you meant to put it emphati- 


cally but you didn't. 
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1 
> | A O.K., they have. already 
3 considered these problems. Someone else will have 
4 to assess their technical competence. A left-handed 
: compliment of a sort. 
6 | MR. ANTHONY: Perhaps if 
| we could look at another aspect of the physical impact, 
3 and I turn to the question of scarce resources, and 
9 in particular consideration of borrow requirements. 
ey Q Now in question 9 in the | 
| 
111 questions by the Pipeline Application Assessment Group, | 
2 | 
I you requested that Arctic Gas indicate the approaches | 
“| puse ot 
13 | they intend to take concerning the scarce resources. 
14 In response to that, inthe third paragraph in response 
15 | to question 9, I'll perhaps just read the sentence 
16 | for those who don't have the responses before them, 
| they state: 
17 | J 
aa "Another alternative which will be examined 
et | in appropriate circumstances will he the use of 
ze || 
] 
30 | aggregates from more distant borrow pits and 
at quarries where necessary to conserve Local 
32 resources, and when transportation is feasible." 
33 || I'm wondering if you could expand on that response 
xa and give an indication of the type of considerations | 
RA that go into determining whether or not appropriate 
36 | circumstances exist for travelling further for borrow 
sites? 
27 | 
WITNESS MINNING: I think I 


can comment on this subject. For example, in the area 








around Fort Norman, there is a scarcity of good quality 


rm 


,attced -( 4a. 
mM . LAeM ARBOR 


zene LI BIW 


f%ns (oO eek Sane 
ia a 
et ta = Jemoldou! Senn? heseblienos 
amaD Jactoioat sages Bassano? 
tee e@ ® Sreaiiquas 
re mela! | Yooi Bias sv 
ipronp ats ws cris 7 - Bae 
& «<7, PACTS slgulPaine ms 
yA arilfsell eaaf ya amaidgesin 
t ty ati? beteaupeT yoYv 
NmG>m set of oaeasts vans 
in is + S* nogest as 
* ncitesio oF 
of qwiw 6aedt. 402 
Slese ‘aut 
sis ceatJoek” 
“en 22 3qG nt 
s 1 @°7 5) 20S 
= : i 6vocw gelrreaup 
P £9 ON », Seo 170667 
it. poitabaow a't 
F neklvsuibns né -syhp Bas 
Thimicdah otal op fand 
seftic? 9 3% J@i¥o S@sctesamgetis 
teesie 
IST MET | ar” 
ft ,shimexya 10% | MA etad no temo nes 


@' Sied? . mere 2704 bavers 
i 


\ 7 





11874 


ALLWEST REPORTING L-TD. 


BURNABY 2, B.C. Clark, Dabbs, Harlan, Hemstock | 




















Koskimaki, McCart, Minning 

Williams 

Cross-Exam by Anthony 
gravel on the east side of the Mackenzie River. There 
is one source across from Fort Norman on the west side 
of the river where good gravel is present. Possibly 
this gravel could be exploited, brought across the 
river either on barges, or in the winter at which time | 
there would probably be less, this statement would apply 
then. | 

Q I'm wondering whether or 
not rheee have been any guidelines in environm atal 
terms as to when you should go beyond to get borrow 


| 
| 


sources? I can appreciate it when you don't have enough 
gravel there you may have to go further beyond . But | 
are there any other circumstances where you may want 
mo travel urther to gét gravel rather than use all 
the gravel that's in a partiaiar location. 

A Yes, I think there are 


cases like that. For example, if there is a community 


area where gravel is being reserved for the community, |. 
we would certainly have to go to another source that's | 


further away. 
¥ Q Would you recommend 


therefore some form of consultation with the communities) 


A Defimtely. 

Q This is a recommendation 
which you have -- 

A We have been in contact 


with DIAND over the subject of borrows for some time, 
in fact DIAND has asked us for the quantities that 


we require on segments that they have proposed along 
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1 
our route. 
vs 
THE COMMISSIONER: They have 
3 | 
asked you for the quantities of borrow that you require? 
4 
A That's correct, they've 
5 
divided the pipeline route into segments. They want 





6 | ,route 
to know in each segment of the pipeline how much we 














g require, how much the highway requires, how m uch is 

4 reyuired for a railroad et cetera. 

; nee What about an oil | 
at pipeline? 

A And an oil pipeline. | 
Now they have figures in their report which was publishda 
= ia March), 1975, that claims certain quantities will be 
a required for each of these activities. We doubt that 
i the requirements for looping a gas pipline, as they 

= | state; but other pene ease we don't know how they 

ae were derived. 

ae Q Mackenzie Valley Research, 
i | that oil pipeline company that went out of existence | 
i and has now been ressurected, apparently, they cal- 
4 culated 40 million cubic yards of borrow for the oil 

? pipeline. Is that a figure that you're competent to | 
‘4 

a Sayeonycning, about, or do you dispute ‘it, or -- 

aA | 

+ A I don't think we dispute 
2° | that figure in particular. 

26 | 

a) 

28 | 

| 
29 | 
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Cross-Fxam by Anthony 

| Q What figure did DIAND 

sy give for the quantity of borrow recuired for looping 

| the das piveline? 

5 WITNESS CLARK: 

A They doubled the ficure. 
bf That is the computation that we would dispute since the-+ 
yy QO You do not need as much 

8 second for the looping? 

9 ‘ ik On no, Most 
ri Of our requirements are for stations and airstrips and | 
Ei i So on which you would not duplicate. Our estimate is | 
‘2 | about a 20% increase. 

i QO You mean the 30, we had 
4 | 24 pins 7 or no, we had D4 QiLuSs i, Let ws say SOs You 
tei are saying 20% of that-for the looping. 
+P A Yes: 
17 | 

} QO And “cnhey ‘salda-= 
re | A They arbitrarily coubled it 
A | and I do not think they looked at the fact that we 
oo | would not dual airstrips. 
21 ¥ O Carry =om. Mrs? Anthony ; 
oo" MR. ANTHONY: You mentioned | 
a" this concept or a recommendation that you had made that 
24] . there be consultation with the community before utili- 
23 | Zaurton Of a Hporrow sitte, “fs "that correct? | 
28 | WITNESS MINNING: That is | 
2" COVrrect. 
ay Q And have you initiated 
aa such a consultation program as part of your research on 
+0 


borrow site locations? 
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A We have not done that as 
Yer 
Q Have you provided any 
in 


Guidelines, 1f IT can use the term, “environmental terms 
as to the use of borrow sites? For examnle, only 
taking borrow up to 90% of a source or only using a 
certain area or only digging in certain areas to a 
Certain depth or anvthing of that nature? 

Bay Venesenthingsesave con= 
Sidered for each site and before a site is developed, 

a development plan will be submitted for the site to | 
include this sort of recommendation. 

a) Now, are you in. the 
process now of formulating these tyne of quidelines? 

A Yes, we are. 

@) Ama bas hthat oparévor the 
summer research that you conducted this summer? 

A No, the summer research 
was oriented toward proving up sites that we suspected 
from office studies that fell outside of sites that 
other people had already documented. 


O Are there other studies 


then currently being conducted to set up this sort of 


environmental protection guidelines? | 
A Yes, there are. 
O And who’ is' conducting 

these and when will they be available? 
A Noxthieian Eng imeening 
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l Cross-Fxam by Anthony 
2 plan idea and has to be done in connection with several 
3 different groups including the construction engineers, 
4 environmentalists, geologists. 
5 | @) I wonder if Mr. Williams 
6 | Or someone knows where these studies are at present and 
7 | when we might expect to have the results of these studies 
| WITNESS CLARK: The repnorts 
A on the summer program and I hope I am not confusSina vour 
a question Ehat as early next year the types of develop- | 
I 
fa | ments that we would propose to use are illustrated in 
i Bae Leport that we produced vast March. That was 
moiesedeve Oped with the environmental input and we also had 
14 a preliminary environmental assessment of all the areas 
15 | that we had identified as being potential sources of 
16 | borrow. In each case the consultant indicated what 
: 
at his concern was and where we would have to have 
18 Site Specific assessment. SO, again I hope I am not 
19 confusindg but the site's specific assessment would 
20 come at the time that we were making an applicatior to 
aA Mee Liat source of borrow. Then 1t would followed by 
AD a development plan that would, I presume, be submitted 
i tor the obtaingnG a permit to use it. 
24 || ‘ Q I can appreciate that as 
' 
i you apply for a permit to use a particular site you 
26 | will have to as part of your development plan outlin 
i 
a environmental protection measures but I am wonderina 
28 | whether anybody is conducting any studies now to 
2 | determine the sorts of terms and conditions that might 
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Cross-Exam by Anthony 
GCongitions you vequld live with .in .a permit to use a 
borrow site. 

A Yes. TI helieve we 
are. , That wswpart of this total assessment of cranula 
borrow GhiatEwer ace ndOInc 8nOw © bOkLOW rethern, met 
Granular horrow but ail borrow: 

0 ind that is part of tiie 
study that was done over the summer or this is another 
study? 

WITNESS MINNING: phig is not 
parcror the Study that was done this summer. The 
summer study was a granular materials inventory stucv 
which is not the same thing. 

O You have qot me then. 
Wiere is the information then on this other study that 
you have now identified. 

A This 1S not published 
information.» We are “Wet Starting to work on this for 
each type of deposit. 

- @) And is) that expected to 
become in a report that will he available to this 
ale S RUM OEE 

WITNESS CLARK: Your question 
te igen ws that report going to be ready? 

WITNESS MINNING: At pvresent, 
We have not had too much success in communicatine with 
DIAND on the sort of things that they want oO) 195 
Le Ludes 


MR. ANTHONY : Sey ted oS. Eri¢ 
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continuing report that will be available as soon as 


A That 1S correct. We 
ere also in time process of Obtaining information on 
their highway requirements are going to he and cormuni- 
ties, it 26 4a. very long process. 

QO And you are presently 
Getting £Lhis aniormation from DIAND, are you? 

A Yes, I hope ‘so. 

0 Now, you refer in your 


evidence ana im Other material to have pnreferred an 


siternate borrow sources. Now, could you tell 


a 
D 
, 
+ 


environmental considerations went into determinine 
which is a preferred source and which is an alternate 
source? 

A I can think of several 
Gases Of an alternate source in the heart of the valle, 
where there are no active flood plain borrows 
was Originally a flood plain. 2 think that exists in 
Cre vlace. “And it was obviously not the first choice 
because of environmental reasons. 

QO Did you provide anv 
€nvironmental guidelines to express a preference hetween | 
use of say upland sources as compared to active flood 


plain sources? 


A Could you Stale that 
again please? 
Q Did you prepare any 
GIVEEROnMGait i cuboG ines, That wo lal esamirese: Tyce Pee pcay rer 


between using active flood plain as compared to upland 
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sources? 

MR... MARSHALL: . Excuse me, Mr. 

Amehony. Penhawe 3 fomight help if you, want, to..qet at 

some sort of an assessment as to the relative 

Ob Gone or he obner,.vyou midaht ask Dr. McCart because 

as a consultant dealing with that subject area, he 

would be providing information to Miss Minninc. 
MRos ANTHONY: . SOrry. i. Ineant 

BOs rect Bit to the wanel.qds a whele. lf Dr. McCart 

eehes, tosresoond, tient, 4..quite prepared to hear him 

obviously. 
WITNESS CLARK: I think thet. if 

I understand your aquestion the response might be that 

the environmentalists that looked at it were free to-- 

we Gid not put any restrictions on how the--in other 

Worcs, Wo Cid NOt give any Guidelines other than to 

indicate that from our engineering pnoint of view this 

is what we preferred and this could be an alternative. 
ir COMMAS S A ON Rua Oe let ial s 

he wants to krfow whether the environmentalists laid 

down any guidelines. Is that what you are gettinc at? 
MR. ANTHONY: Yes, thank your. 
WITNESS MCCART: .Well, my 

understanding of the process was that preferred anc 

alternate sources were-the reference to them as beinc 
preferred or alternate was strictly on an engineerinc 
basis. Now, we have commented on each of these sites 


Pe enc nii eone whim now “for Lhe nant  eyerad.  cpecur * 


and indicating where we thought that an alternate was 
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Williams 
simply out of the question and things of this sort. 
We expect during the final desiqning phase to co in 
and look at each of these gravel sources from my voint 
of view of course we are particularly interested in any 
Source which has to be in an active flood plain anc vwe 
would at that time make comments, cite specific comments 
and also cite, define site specific mitigative measures. 
Now, we have listed 
general criteria for any pit or borrow source which 
is located in an active flood plain. And these appear 


in several places in the application in responses to 


questions of one kind or another. 
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Q I was thinking in more 
general terms. Now, would you for example, as an 
environmamtal consultant to Arctic Gas, suggest that 
they use as primary sources upland rather than active 
ficod plain? 

A From a Fisheries point 
of view, yes, I certainly would. 

Q And have there been 
guidelines issued by other consultants dealing with 
other aspects of physical terrain? 

A I'm sure there have. 

WITNESS HEMSTOCK: Perhaps I 
could comment on that, ee again it's a mavter thar 
you have to have all of the factors before you before 
you make the decision, and while Dr. McCart might 
prefer an upland site, certainly from the standpoint 
of perhaps wildlife, birds, the preference would be 
for a site on the flood plain. From an aesthetic 
standpoint, the borrow pit, which is on a flood plain 
and which will be virtually unnoticed in a year or two, | 
is much preferable to one on an uplands site. Just 
as an example, very often a preferred upland borrow 
site is also a good denning area, and one of the 
requirements that we have is that these denning areas 
not be disturbed. Perhaps you'd be able to get 
sufficient borrow out of an area without disturbing 
the dens in an upland site, but the den sites themselves 


not be disturbed. 


Those Kind of general guidelines 
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Cross-Exam by Anthony 
th 
: have been provided, bub wt Ss a matter of continuing 
3 that on an individual site basis. 
4) Q You've had these 
: general guidelines. Were you involved in the actual 
5 | site selection process for borrow sites? 
=f A tT think the indication 
g | was that there was an environmentalist along with the 
ai crew that was looking at those sites. 
al WITNESS MINNING: The initial 
al site selection was based on the material that was 
os present, or it wouldn't be good borrow necessarily. 
13 | Q Pim still mot sure Of 
14 | the answer then. Were there -- were the environmental 
fs] advisors involved in the selection of the sites? 
tel Once you iden yeied various sources of borrow in a 
‘| particular area, were they involved in the selection 
18 of the site and the designation as either a prime or 
13 | alternate site? 
54, A Yes, they were. In fact 
51 | Tucan think of a Site in Alaska in which case we 
33 | were moved from one site to another for environmental 
54 reasons only. 
2a | Q Are there any sites 
= | presently designated as primary or alternate Sites 
26. for borrow within the Canadian portion that environ- 
TA mentalists or anvironm ental advisors have objected 
28 | to, or are they satisfied with the sites as presently 
4 designated? 
30 | A 1 oy aaa ag ae Seah Ot a ates Ber oe 
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reservations on certain of the sites. 

Q And are these -- 

THE COMMISSIONER: Well, maybe 
we could adjourn for lunch and come back at two, would 


Ehac be “all ragne? 


(PROCEEDINGS ADJOURNED TO 2 P.M.) 
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1 
. (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
A MR. MARSHALL: Mr. Commissioner, 
| this morning a question was raised as to the route 
: changes that were under consideration by the engineers 
; SIN FE re Mr. Williams can comment on that and provide 
_| some information. 
~ | WITNESS WILLIAMS: Mr. Commis- 
a Sioner, when the route selection panel was here, I 
4 think we said -- I haven't taken the time to look it 
a up in the record, but I'm sure that we said that the 
S| pipeline could be constructed along the route as 
‘| filed. I'm sure we also said that we would like to 
iat retain a bit of flexibility so that minor changes could 
| be made as new information came forward, these would 
tei be improvements in the route, and certainly they 
a wouldn't be made without consultation with the envir- 
an Onmental groups. 
ste | Now Mr. Scott this morning 
ae Suggested we might talk about the serious changes, 
4 and I wasn't sure whether he meant changes tha we were 
mh seriously considering, or changes that would be made | 
AF for serious reasons. I take it to be the latter, and 
A —- 1. bed your pardon, SiLr: 
Sal MR. SCOTT: I presume the first 
oh includes the second. You wouldn't have a substantial 
Ay change if it wasn't made for serious reasons. 
abd MR. MARSHALL: That's the 
sot second including the first. 
| TH? COMMLSS DOWN: Weld, do ‘you 
30 
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| mean the change that ‘would have some major impact 
a 
Pe even if it were over a short -- well, you carry on, 
| we shouldn't be interrupting you. 
3 A Well, I've taken it to 
>| be a change made because of something serious we have 
: found along the route, and there are really only two 
" that we would put into that category: 
4 (1) is at the Great Bear River, where we're looking at 
id a new teen for the crossing a little less than a 
as mile upstream of the location filed 
| (2) the second area of concern, I'm sorry, we're 
| looking at that because of possible instability of 
aca the Great Bear River bank, and the other location 1s 
a at Rapid Creek, which is on the Yukon coastal plain 
es hear the Blow River. The Rapid Creek empties into the 
“eH Blow River and it has some very steep banks that show 
el some: indications of instability, and we're hooking LO 
ou try to improve that crossing of Rapid Creek. 
| 
4 The other possible changes 
a 
“ that we've looked at are very minor and not serious. 
. There wouldn't*be a great improvement if these other 
>> | 
an changes were made. 
ee Now it was mentioned that we 
., 
a did have a reconnaissance this summer of an inter- 
ay disciplinary group that went over and particularly | 
| looked at river crossings, and these changes mainly 
ok, 
ae stem from that reconnaissance. The reason we are 
ed dragging our feet on it is that -- because the people 
79, I 
a | that should be looking al these things more serions] 7 
0: | 
“| are tied up in hearing work, lake, Dra Clark. and: Dr. 
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2 | Harlan and Dr. ee ea | Mr. Dau and myself and so 
3 | forth, and I don't know when we're going to get around 
4| to doing something serious about it. 
5) THE COMMISSIONER: How does the 
«| week of November 24th sound? 
Fal A In any event, we have, 
| we at Northern Engineering have not recommended any 
9 | route changes to Canadian Arctic Gas at this time. 
10 | The changes that are are considering are strictly in 
11} house in Northern Engineering, they have not been sent 
121 to the environm ental groups, they're strictly red aged 
ee on mosaic sheets. 
14 MR. SCOTT: For my part, 
15 | I'm satisfied with what Mr. Williams says and it seems 
16| to me that that complies with what I was Looking for 
+ | this morning, with one reservation, a change that is 
18 made no matter now twinor, for some engineering or 
19 | technical purpose, which —— in which we may not be 
290 | particularly interested, may conceivably have environ- 
21 mental consequences or social consequences which may 
22 be known to the applicant but which may not be known 
23 to the applicant. Therefore, as these things come 
24 | forward at an early stage we would be grateful to know 
25 | if it be simply a question of showing us red lines on 
26 an alignment sheet, what is proposed so that we can 
37 | begin to assess them from our particular points of 
28 | view. It may be, for exampley 15 we're shown a red 
bo | line on an alignment sheet of something that is 
30 |} being seriously consudered bY N..5., We May hes 
| 
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1| Cross-Exam by Anthony 
_| able to say, "Well, that has the following implications 
| and we may even be able to persuade them to reconsider 
| it, or to withdraw it, or to do something else." 
: The geographic dimension of 
| 
| a change does not necessarily have anything to do with 
5 its environmental or social implications; but if Mr. 
5 Marshall can see to it that as these things reach a 
| stage of development we could be shown at the very 
to | least the red lines on the alignment sheets, I think 
Te that wouldtbe helpful to all of us. 
e MR. HOLLINGWORTH: Mr. Commis- 
A sioner, while we're on the same topic, Mr. Scott left 
- the impression this morning that Foothills forgot 
A to honor an undertaking with respect to route locations, 
A and I might refer him to Exhibit 231 and 233, which are 
eal respectively the recommendations of Klohn Lecno** 
F | and Lombard North as to adjustments in our line. 
sai MR. SCOTT: I'mtickea off. 
i THE COMMISSIONER: Don't let 
| it happen again. 
Zeal : 
MR. sSCOPrTen it just. gotsto 
24 Exhibit! 220 -in°mys ongoing review. 
24 | MR. HOLLINGWORTH: Speed it 
a5 | up. 
26 | MR. SCOTT: The week of 
ri | November 28th. 
a THE COMMISSIONER: Mr. Anthony? 
29 | M R. ANTHONY: Mr. Commissioner, | 
Tt sist Mbe torn wanbroke ied aoked Mias Minning 9 .queghion 
| 
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ny 


i about compressor station locations, and whether an y 
2 || CONCeris 

. /nad been expressed for environmental reasons, and I 

| 


believe she stated that a number of concerns over a 

















| number of stations had been voiced, and I'm -- 
| WITNESS MINNING: Borrow sites. 
‘| Q Sorry ,. borrow site 
"| locations, and I was wondering whether there were any 
| particular borrow sites that were presently being 
d examined because of these concerns that have been 
a expressed? 
ee 
A Demi jhisay, that a opr 
12 | 
| reconnaissance this summer and in our program of 
- drilling and test-pitting, we did have an environmental- 
=| ist go to each one of the sites and his comments are 
I going to be included when we write up each of these 
e sites. I think maybe I should clarify the whole 
4“ process of selecting borrow and applying for borrow 
a pit development, because I think there is some confus- 
‘| jon girere. t dont know, borrow sites sare chosen, first 
4 of all because they have good material. in Our, 
I case we've tried to pick sites that had good material. 
. We didn't necessarily do that 100%, as I understand 
there's one site that's been depleted that was chosen 
| in the beginning. These sites are chosen and described 
ms mostly from air photos, geological maps, granular 
7 materials and inventory work that was done by others. 
is This summer we tried to visit the sites we had chosen 


to see if they really did have good borrow, and in 


Some, cases wo visited sites thal were not deverubed r‘7 
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anyone else, and coend that many of these sites were 
good. When we go to develop a site, we of course expect 
to comply with all the rules and regulations that DIAND 
will set down; included in this will undoubtedly be 
a development plan similar to those that we have shown 
in our borrow report. We expect one like that for every 
deposit that we intend to develop, and we expect that 
certain pts that we choose will probably be turned down 
for some reason that we are not aware of at this time. 
For example, a community may need more than we are 
aware of, and we will be told we have to go somewhere 
else , and we are prepared to go somewhere else. 

‘Also we're prepared to have 
anenvironmentalist go each time that we decide on a 
site, and draw up our plan, there will be an environ- 
mentalist involved in the drawing up of the plan for 
the site. 

Q So that the sites that 
are shown on the alignment sheets indicating preferred 
and alternate have been selected in the process you've 


outlined, and now you're in the process of doing an 
| 

environmental and community evaluation to decide whethex 
you're going to change or amend or use different sites 
than those that are indicated. 

A That -S (COVLeer. 

O E'a hike te-l6ek*more 
specifically now at the use of gravel from the active | 


floodplain, and it might assist you and I if we could 


refer to the flood plain development plan that (is: 
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Minning, you used yesterday as a slide, and I believe 
it was distributed to us all in a mimeographed form. 
Now you've indicated in your evidence that you will 
be taking gravel from the active flow channel when you're 
taking it from the active flood plain, and I look at 
the flood plain development plan and the cross-section 
which is in the middle of that page, it appears to me 
that in sact you will be taking gravel right up to the 
edge of the active channel. is. that>oin fact the 
plan in thas particular docation, and in the other 
locations? Perhaps other counsel can see where I'm 
looking at, the -- in the middle of the page it says: 
"Existing cross-section," 
and above it: 
"Final cross-section." 
It's the slide on the flood plain development plan, and 
I'm looking now at the cross-section which appears to 
me to indicate that activities will continue right up 
to the edge of the active flood plain. Sorry, edge of 
the active channel. 
A Tis setae alt mga 
not. It shows on this plan that way that you speak of. 
Q In what circumstance would 
it include borrow activities right up to the active 
channel? 
A If there was no environ- 
mental objection from a fish point of view, or if it 


wouldn’t affect the river regime. 
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Williams 
Cross-Exam by Anthony 
Q in this particular case, 
I believe you're teferring to Rapid Creek at proposed 
borrow development No. 138. Now could you tell me 
whether in that particular location you intend to 
mine gravel right up to the active channel? 
WITHESS McCART: Just to make 
a point, Rapid Creek is one of these small streams that 
we expect to be frozen during the course of the winter. 
it 1s eceupied by grayling and we would certainly 
recommend a buffer zone be left, or a substantial dyke 
to ensure that there is space between the actual working 


area ana the river channel. in. this particular instance. 


Q Theses NO Anercation 


‘in this proposed development plan that such is intended, 


Now, did the people who prepared this development 
wlan not consult with the fisheries? 

A Yes, they did. We made 
comments on this particular plan at some time in the 
Rast. 

- Q Do I understand that this 
is still the proposal for borrow pit development in 
that particular area? 

WITNESS WILLIAMS: Well, 
irrespective of what the drawing shows, Mr. Anthony, 
on page 46 of the direct testimony it says: 

"A bufer zone will be left between the 
borrow operation and the stream channel," 
and i. think that would take precedent. 


QO So do I understand the 
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Koskimaki, McCart, Minning 
Williams 
Cross-Exam by Anthony 
1 
2| position then, that in every case there will be a 
7 buffer zone or berm of some sort between the active 
4 channel and the borrow pit operations? 
5 A Yes sir. 
6 | WITNESS McCART: It says that 
7| on page 46, and also: 
é "A berm will be built to separate the borrow 
| 
9 pit from any channel of flowing water thus 
10 | effectively..." 
11 | Q O. ku, 20 4 tact, Miss 
12 | Minning, I believe ihe advice now is that in every 
13] case there will be such a development. There will be 
1a | a buffer zone or a berm in each or every case? 
15 | WITNESS MINNING: Yes. 
16 | MR. MARSHALL: You're supposed 
i? | hO.say,. And it also Says. 1t iat page 46," and read that 
8 same statement. 
19 | A I might add that these 
20 | drawings were done in an early -- earlier on in the 
sal provect before the full significance of the buffer Jeonee 
Pay was realized, before Alyeska was visited. These draw- 
23 ings were taken from a report that we did at that time. | 
ot | MR. ANTHONY: Well, I must 
25. say that I anticipated moving on to the next point, 
26 | because it had indicated it in fact was going to be 
ei | used. Your eas response caused me to pause. Fine, 
28 | so. t understand from this,drawing, and please correct 
29 | me wef Ehe drawing is not an accurate representation of 
30 | what you propose to do, but trom that drawing it 
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Koskimaki, McCart, Minning 
Williams 
Cross-Exam by Anthony 
l . 
appears that you proposed to remove gravel to the level 
Z 
of the stream bed, in otter words beyond the water level 
3 
down to the bottom of the level of the stream. Is that 
4 
what you propose to do? 
5 
A No. 
6 | 
Q To what depth do you 
7 | 
propose therefore to move gravel fum the active 
8 | 
flood plain? 
9 A 
A We're going to go generallly 
10 
down to water level. 
bd | 
Q is. that. an every case Of ¥| 
h2 
borrow pit activity on the active flood plain, go down 
13 
to the existing water level and no further? 
14 
i WITNESS CLARK: I think it 
Som! \ i 
would be awfully difficult to say, “in every case, 
16 
that's the general intent, that we wouldn't mine below 
17 
the water level. 
18 | 
Q In what circumstances 
19, 
would you propose to allow mining below the water 
20 
level? 
D1 f 
A If there was an active 
22 
flood plain that was very, very wide and was well | 
23 
removed from the nearest active channel, such that it 
24 | 
would be possible to get down below that channel, it 
25 | 
might be several hundreds of yards away, it is possible | 
26 | | 
| that one would go below that level there; but again it 
27 
| wouldhave to be only if there was no environmental 
28 | . 
concern or reason not to, and also that we wouldn't 
29 || 
| aitecth thie raver <£eqlme in such a way that it ceuyd 
30 
| affect the pipeline. | 
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Williams 
AL ; Cross-Exam by Anthony 
2 Q Dr. McCart, can'yOu' give 
3 me any suggestions about the circumstances where you 
4 would not allow the mining of gravel to go below the 
5 water level in the active flood plain? 
6 | WITNESS McCART: In situations | 
| where it might lead to ponding, is one of our major | 
8 | concerns. There is some evidence that grayling differ 
9 from other stream-dwelling fish, and this is a grayling 
10 stream, I shoula point out, and they don't have the | 
12 same tendency -- they don't have the same escape | 
+a response that you have in some other fish, and they 
13) have a somewhat greater tendency to become entrapped 
14 as water levels decline, so in a situation like this 
15 | we would not want this kind of thing if it were to 
16 || lead to ponding. Hence our recommendation that once 
7 rhea areas have been utilized, the berm would keep 
18 water out, and fish out, during the actual process 
19 | of windrowing the gravel, and once the use of the 
20 | area is over, it's going to be levelled to prevent 
o} this kind of ponding. 
hes Q During the time of | 
a3 actual operations, you're confident that the berm | 
24 | would be sufficient to keep water from seeping into 
98 | the borrow operations? 
26 A Well, my concern is | 
va that in one of our reports we indicated that we have 





ensured that the bottom end of the berm is also closed. 
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Koskimaki, McCart, Minning 
Williams 
Cross-Exam by Anthony 
simply because water can move through this granular 
material, and we certainly don't want the introduction 


of impervious materials into the berm to prevent this 


kind of thing; butw want to be assured that the 


bottom end of the berm is also closed so that materials 
moving through the working area again have to move 
through a berm before entering the stream, and under 
these conditions most of the fine material will be 
sorted out as the water then passes throuah the 
downstream end. 

Q Is it the intention to 
utilize the same material that you are mining with the 
gravel in the active Flood plain to construct the 
berm? 

THF WITNESS: aees 

Q So that the berm would 
be constructed in each case by the gravel that's 
lecated naturally in that flood plain: 

A That (1s "correct. 

2 Q I believe that you now 
have on-going studies which will examine the effedive- 
ness of this berm technique, or are you presently 
satisfied that this technique will be sufficient? 

A We're satisfied that 
it will be sufficient. 

Q What time of the year do 
you propose to commence bcrrow operations in the active 
flood plain? 


A It's generally late summer 
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Williams 
1 Cross-Exam by Anthony 
2 | that the berm would be built and the windrows would | 
7 be developed so the gravel would have time to drain 
4 before it was hauled the following winter. | 
5 Q And how do you propose | 
6 || to get yur equipment to and onto the active flood | 
7 plain on the North Slope? Or sorry, I should identify 
8 that particularly, more generally, could you deecribe 
9 how you will be getting the equipment required for 
10 | borrowin gto the active flood plain? | 
Ly | WITNESS WILLIAMS: It will be | 
12] brought to the site the previous winter over snow | 
13 | roads. 
14 | Q And it would then be 
15 | left in the general vicinity over the winter period? 
16 A Yes sir. 
i Q And the equipment would 
18 be, in each case of the borrow site, would it be used 
19 | as part of the construction equipment, and then left | 
29 | when the construction crew moves away, or how do you 
21 propose to utilize the equipment? | 
oe A I didn't quite follow 
23 that; Mr. Anthony. | 
22H Q Perhaps we can deal with | 
25 | this particular example here. Now do you propose then | 
26 to move equipment there over snow roads in advance of 
27 | the construction, I gather? 
28 A Yes sir. 
29 | e) So there will be snow 
30 roads built and the equipment will be left there for 
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Williams 
il Cross-Exam by Anthony 
2 use in the late summer of the following year? 


a) A Yes. Sir. 
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pag eree 2% Koskimaki, McCart, Minning, 
Williangs. 
Cross-—-“rxam by Anthony 
| 
| 
> | ' MR. ANTHONY: Q This gravel 
3 | will be piled in windrows and will be allowed to dry or 
4 to drain until the winter season, when it will be used? 
5 | A Yes, sir. 
6 | fe) Eso the intention to do 
4 | any borrow operations on active flood plains during the 
i 
g | winter months? 
9 } A The hauling of the gravel that 
10 | was stockpiled during the previous summer would be done 
\\ 
| in the winter months, yes. 
12 | 0 But you do not propose to 
ral select, or actually do the borrow operations during the 
i 
14 | winter months? 
et A I think that would be pretty 
16 | Pirie. “li wwould be Trozen up pretty tight. 
ca | 0 So, in each case the borrow 
13 operation would be completed in the summer period and 
i 
19 | before the winter construction season starts? 
20 | A The gravel we pushed up into 
| 
21 | the windrows in the late summer and fall will be hauled 
4 £6 ats end Ae location during the winter and the site 
23) then, the borrow site, will be levelled off and the dykes 
we breached before the site is left in the wintertime. 
25 QO And the removal of the dykes 
26] would then take place in the wintertime? 
eel A Yes, before spring breakup. 
28 | QO On the bottom of page 5, the 
29 | direct evidence, the last line on that page states that 
ao PeGrow tute “witty wild lec eed elie ine, mi) qeanane wil] 
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c) to 


7 
aL 
Os at 








i 
1 | 
| 
>| 
“- , 
| have permanent access ,roads.. Now) 2 am wondering ex 
Ss a 8 ‘ By tol 
| if someone more, familiar with the preparation of this 
4 ii 
evidence can help me, because I have, in the review 
5 | . ; 
| the alignment sheets, been unable to detect where 
6 | 
permanent access roads, to borrow sites are to be loca 
7 ii ° 
| nN Would,.you Higke to. go howthe 
5 | 
| SLIP maps. and puck out ia. Skt, Mr. Anthony and Ae 
9 | ne 
Le KCOURGGESeUuSG nas 
me . 
H QO Well. I have. examined thos 
‘ 
11 | 
| gn particular around, for example Fort Good Hope, 
oh 
was x,eterred, to. in. one »of the. islides and 2 was unabl 
15 3) ; 
| the alignment. sheet maps, which had been pullec out 
a or 
| INGhcCaAte Tne access, 1rOAads .<€ | NOW,» are, there. coads’ in 
Gen 
ition to those shown on the alignment sheets 
16 
be used? 
ey} ; | i 
i fy snow roads along the ricl 
i 
18 | 
| of way..yes. 
i) 
| O So, that: there: are. 1 
20 | 
areas where you plan to use summer roads for purpos 
De it 
| Of moving gravel for maintenance repair and so on? 
ay} 
A In some locations, yes. 
I 
4 | 
Q These; are, the,ones, that 
24 
“ indicated as put on the strip maps? 
2% 
A The all-weather roacs are 
26 4 : ty 
| a, heavier dot.than the,temporary roads which are a licht 
27 | 
| smaller dot. 
28 | 
4 a) Could, yousetehleme, Mr. 
29 | 
i J ,imagine, whether it is expected that gravel washir 
a 


| be used? 
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KA 
2 
: A Yes.” That will probably be 
3 
| required for some of the concrete weight manufacturine 
4 | 
notinecessarmly/ alle) Conctrete weights don’t have to 
eh, | 
h) a Highk=cquality concrete: 
6 | . 
. QO Would you expect that this 
7 
| process would be required on gravel that ls on theacerve 
(i 
8 || 
flood plain as well as the uplands’ scources? 
9 : 
A Now, we are just. the only 
10 ; 
| place we are taking from the active flood plain is on 
12 | 
| the. codete besection Of tthe renwke 7 11 would thank that 
12 | 
} the gravel there would be’ stockpiled probably at the 
Lot 
station site and the weight casting would take place 
Hy Ea 
14 | : 
; at Ehewcompressor station site, after, the» pad? had been 
15 | 
| built. 
iP 
16 | 
| ®. Could vou well me: the, process 
| 
17 | | 
followed in gravel washing and what protection measur 
18 | 
| you propose to ancorporate oi ensure that the sederents 
19] 
| in the washing does not adversely effect the environme! 
20 
| eran sare al 
2 
* A Emwould be done an an area 
224 
whereia divesting pondMcoulm@ibexconstructed to keep 1 
25 
water, the water with tinds am eis running directly i ¢ 
aN 
| Sstvreans*. 
25" 
QO And these ponds woulc be usec 
26 | 
| in teach ‘case where there is a gravel washing operation 
e7t 
A Yesi'sir, 
28 | ee 
Now, you mentioned the tise of f1 
29 || 
} prasi tis fat thorroaws ad be hocat Gots. Nave you. conside re: 
30 
lee? am thea Ssiaunds' and bars*in the 'Mackenzze River? 
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A NO; Sir. 


WITNESS MINNING- These genera 


do not have very good gravel. 


MR, ANTHONY > O Anca so ther 
no intention then to use, or to alter these bars as 
site locations? 

A No borrow sites show o1 h 
bars. 

Q And would you recommend t 
that these bars not be used as scourses of borro 

A Yes, I think so, 

WITNESS WILLTEAMS = We had s 
recommendations from our oOrnothologist not to use t 
for borrow sites. 

O And you would be t e 
advice? 

A Yes. Gir. 

O Would you agree also 
basis of his advice that there shoulc be no alteratio 
the existing *spits and bars and barrier beaches : 
offshore islands, off the Yukon coast? 

A That has also been their 

"commendation. 

Q And that is also your int 
at this time? 

A Yes sir. 

© Now I understand that one 


HiQeaAcOrMaeGIOIIIOw AEGOuBces wai Shing), Pouamt 


such an area and could somebody bring me current 
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1 

5 whether that idea has been abandoned, or whether it is 
| still a possible scouree of borrow? This is, I am advi 
4 PM 47. 

5 WITNESS MINNING: Are you speakir 
6 | of the alternate to the preferred site now? 

: MR. ANTHONY: 0) I believe 

8 is an alternate site. 

| ; A Er thank you) could say this 
19) One we were reconsidering. yes. 

aA 0 No decision has been made to 
ra abandon the use of that site at this time? 

234 A QiimecnOtee an that area. is) t 
aA preferred site. 

” Q Yes, I appreciate that. 
| trying to determine whether Mr. Williams in his response 

i : 

7 suggested that these would not be used and I am indicat 
13 this one is indicated as an alternate and I am just 
19 | ering whether it still gs’ an alternate Site, or wheth 
| you have made any determination about excluding these 
a sorts of sites as possible borrow scources? 
oo. | : WITNESS WILLIAMS- The location 
=| Pnersites> | Are you going into something in more detail 
24 | than what is shown on the strip maps, Mr. Anthony? 
25 | there- Do you have some other report? I have quite 
a forgotten. 
2| My recollection of Shingle Point 
) that there is a gravel pit developed there for the Dew 
29 | bine site and IT don't think it is a spit, but were you 
0) | Peete Wis) simmer 5. Ma ee Mh iam Pcp? 
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WITNESS MINNING: I wasn’t at that 
site. The program did go there. 

WITNESS WILLIAMS - I really don' 
think it is shown out on the Beaufort Sea, on the, or i? 
is shown on the Beaufort Sea, but that's just illustrated. 
My recollection of Shingle Point is that the gravel pit 
Teno avsptovOG asshore. bar. 

MRS ANTHONY:-Q0.Thank you, I wonder 

if we could just take a look at the borrow pit operations? 

MP. ’SCOTT: Mr. Commissioner, I am 
sorry to interrupt, but before my friend goes on to lay 
that to rest, what is meant by the observation as being 


iveO-COnGIGderced |? 
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Koskimaki, McCart, Minnina 
Williams 
Cross-Exam by Anthony 
Miss Minning's opposite location is being reconsidered. 
It seems to be inconsistent with Mr. William's answer 


that there is no need to reconsider it, because it is 


not what it was said to be. And if it is beina re- 


considered it might be helpful to know how lona it ha 


ep] 


been under reconsideration. 
WITNESS CLARK: One of the 
basis reconsidering is to evaluate the data that we are 
collectédq this Sept summer. We sampled it and we will | 
be testing it. To that extent it is heing reconsidered. 
WITNESS McCART: I am advised 
and I believe that in the responses of a type of an 
application assessment, there is an indication that that 
point, TM47 is on the beach. Perhaps we could ir 
more detailed discussion once born Arctic. 6 


down 
i have hac an opportunity to track ne elusive oil 


ro} 
Ne 


THE COMMISSIONER: Well, at 
rate, Miss Minning said that I understand the substance 


of what has been said. On the Arctic coast, from the 


(Dp 


Alaska-Yukon border to the Mackenzie Delta, the 
Arctic Gas agrees that 1t should not use the spits 
end bans on theycoast for: gravel. No question about 
that. Or the beaches. 

WITNESS MINNING: That is 
correct. 

THE COMMISSIONER: Ald richt. 
So you agree that you should not touch the beaches, the 
Dars,orrthe sp1ts On the AretLe Coast For cqravel. 


The sources you will jue 
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oe 
zi Usa iig Chen om tnesrctic coast, and I do not think vou 
3 Said this but tell me if I am drawing the richt inferencd 
| 
4 : sma 
The sources you will be using will be essentially the 
> | flood plains of those rivers. The Firth, the Babbace 
6 | ; 
and so on that flow north into the Arctic. 
a4 ; 
A iiaw US correct. 
3 | 
THE COMMISSIONER: And when 
9 ‘ a 
you come down to the Mackenzie you acree that you will 
10 ‘ ; 
not be using any of the bars in the Mackenzie for 
TRE 2 , 
borrow! You have just said that. The other thinc and 
5 
= Cerio re have got this might. You will not be using 
3 | 
; you will not be taking gravel from the flood plain of 
14 : way 
| any of the rivers flowing into the Mackenzie! 
15 | 
| A thet 2s Correct. 
Gel 
i THE COMMISSIONER: Okay. 
17 | Fr 
i MES ANTHONY T"*wonder if 1 
18 rp Or : j E 
Could get an indication from the panel as to the tvne of 
19 | ' | 
| environmental protection measures they foresee usinc 
20 | : or , ’ 
in a few specific borrow pit operations and perhaps for 
oi 





Miss Minhin 
ease of reference I will refer to the two that you usedffin 


22 | 
your slides yesterday. One of Oscar Creek and the other 
23 
One at Fort Good Hope. And if I may I would like to 
DAs ; ' : 
| refer you to the copy of the slide which we have which 





shows the final recontoured borrow pit and ask you to 
26 | SA lees : 
expand and perhaps be a little more specific in what you 





> 

a mean in paragraph number 8 where you state that in a 

28 | 
|; Situation such as the one described here at Oscar Creek 

29 

7. HI. Micon ry ww lon ata tran itiage (Cogere) Jaemeurpes 4 

He. 





= be employed. Could you tell me what you propose to use 
| 
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2 , ; 
in this instance? 
3 
WITNESS HARLAN: Tf I mav 
4 : 
comment on this. Probably at the upper end,or the 
5 : 
upper-edge Ci this, efforts will be taken to divert 
6 | ; : : 
flow from flowing directly into the borrow area, 
7 | 
The drainage ditch for example may be used around the 
8 | 
upper ‘edges" At the cutflow areas efforts will be 
2 ' : i 
made to prevent siltation or sediment from the borrow 
10. || ’ 
Pit from entering into any water course in the area. 
dia 
| The slopes themselves 
12 | 
| would be at a stable configuration. 
Ae at 
0 Would you tell me what 
14} , 
| sort of techniques you propose to use to prevent 
15 
Sattaticon=from*ta"site’ such ‘as ehis? 
16 | : z 
Ht A Probably the most effec 
17 | | . . 
one which we would use is a siltation pond. 
18 
0 So you use a drainace 
19 : sane i. 
ditch above. Would also anticipate usina somethina 
20 : 
like a berm at any particular level? 
21 : 
4 A There may be situations 
ee 
where you would want to use a berm. 
23 
O Now, have you had an 
24 : 
E | Opportunity of testing any of these techniques that 
2D | 
you have described in the actual borrow pit operations? 
26e . : 
| A These techniques which 
24 | . ’ 
| I have described are very widely used and very common 
28 
| intaryY-types"or conStruction: 
oo 
QO And yow are “Sabisi red \th 
30 





these techniques will operate in borrow pits the size 
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Clark, Dabbs, Harlan, Hemstock 
Koskimaki, McCart, Minnina 
Williams 

Cross-Exam by Anthony 


and locality of the ones you proposed to use for this 
project? 

A Ves... DL an satustiied 
hats: 

Q You state in paragraph 


number ll that the exposed gravel faces which will not 


be restored or re-vegetated, will be sloped two 


horizontal to one vertical. And you say gravel face | 


requiring restoration or re-vegetation will be sloped 


at. three horazental, to one, vertical. .Could you, tell 


me which slopes you propose to restore and re-veget 


and which you propose not to? 


WITNESS HARLAN: Perhaps Mr 


Dabbs would like to comment on re-vegetation aspect 


WITNESS DABBS: I think the 


Choice in this decision as to whether or not to 


re-vecetate.or not.relates mostly to the type of mat- 


erial that would remain in the bottom on the sides 


Of tne borrow pit. 


either rock or pure gravel as the main substrate 


media. 


In those cases 


, 


Thatawoulm.be.an theisense of 


~ 


it is not practical and quite 


infeasible to re-vegetate rock or gravel. If, however, the 


Materials that remain in the bottom or the sides had 


a higher proportion of fine-grained materials mixed 


with the gravel,or in fact might have been a borrow 


/ 


that was : ; 
source uséa for. some other reason that was low in 


gravel content which I suppose in an engineering sense 


makes it a poor borrow pit, but from our point of view 


it would be a very easy borrow pit to re-vegetate 
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Clark, Qgbas, Harlan, Hemstock 
Koskimaki, McCart, Minning 
Williams 
Cross-Exam by Anthony 
in most cases. Then they would be re-vegetated. SO 
in the borrow pit is even suitable for the support 
Gir olan growth. 
0 SO, as far as re-vegetation 
as “asmethod “of restoration Ws" concerned, it depends 
on whether’ it is a subservice that would allow @2 sre- 
vegetation program to prosper? 
A That would, I think, be 


the main consideration. The other however would be | 


if a situation was one where erosion could, for one 


se) 
a 
of 


reasoner another, take place and it was import: 
to restore that pit, then as proposed, the surface 
materials could be and would be salvaged. The 
OLndanne Op sols 6S bt 1S sefterred. to here would he 


stripped »back,stored and then re-incorporated into the 


Ey 
4) 
Sf 


Gravel or sand material as a conditioner for t 
Porte Of plant Growth. 

O And you recommend that 
technique iff those circumstances where the material 
that #6 left would not Atself support the plant growth(| 

A Yes, I would. 

QO Could you tell me what 
other restoration techniques are availahle besides the 
replanting? Do you make any recommendations for other 
restoration techniques? 

WITNESS MINNING: Certain 
bedrock sites which would he helow qround level 


be excavated down might be left as a pond. This is 
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: one suggestion. 
| WITNESS HARLAN: One other that 
| Should be added here is the recontouring of the borrow 
| area. 

| 


O Is this a recommendation 


that you have heen made ‘“'hroposal that ts "proposed 
to be follewea! 


A I believe it has heen 


| 0 And, dO ‘we have any 
indication whether that is in fact is to be followed 


particular Situations? 
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a 

2 WITNESS CLARK: Re-contouring 
3 | is shown in these illustrated examples, and the vege- 

4 tation that you were talking about is the exposed 

s) gravel faces, that's the back slopes. They wouldn't 

a necessarily be re-vegetated unless they were erodible, 
7 |i in which case they would be cut to a slightly flatter 

8 | angle and would be re-vegetated. 

9 ; But the example you're using 
10 shows the bottom of that pit to be re-vegetated with 

oa it -- in the topsoil medium that has been set aside and 
2d put back at the end of the operation. 

i323) . Q But you recommend 

14 re-contouring of these sites following their abandon- 
15 | ment as borrow source? 
16 . A That would be our 

i? recommendation. I suspect that ultimately our recommen- 
18 dation will be to our client to comply with regulations 
By that are laid down. We won't be able to make the 
29 recommendations. What we're trying to do here is to 

21 | illustrate what we would see as reasonable ways of 

22 developing and restoring gravel pits. 

23 Q I can appreciate that 

=| you will be following recommendations imposed by 

25 government or any other authority. I'm really at this 
26 | stage trying to find out what recommendations you, as 
27 an environmental consultant to Arctic Gas, are making 
ah about eee hich and re-vegetation. 

29 | | A That*s really the anes 
30 


of the several illustrations we gave in the granular 
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oe een Clark, Dabbs, Harlan, Hemstock 
Koskimaki, McCart, Minning 
Williams 
Cross-Exam by Anthony 
1) | 
2 | or borrow related studies report that was completed 
3 last =Maren: 
. Q If I’can refer you brief 
; then to the proposed development of borrow at Fort 
6 | Good Hope, you have indicated there in paragraph 8 
at that initial development of the proposed borrow pit 
9 | will be carried out by extending the excavation of the 
| 
9 existing pit. Now, can you tell me whether you have 
a made any recommendations to Arctic Gas about the 
1 utilization of existing gravel pits as distinct from 
134 searching out and using new pits? 
13) WITNESS MINNING: Well, 
asi certainly our borrow sources where there are pits é 
13d in the areas where there are existing pits, yes, 
rat granular eee Site 167 on the east of Fort 
al Simpson re-alignment. You saw a’ picture of that 
| yesterday. 
19 | Q Have you made any recomm 
at dations with respect to -- are you depending upon your 
aN own pits as distinct from creating new gravel pits? 
591 af. hy eheR ag ved terms now whe® as a result of maintenangd 
23) requirements or other new requirements for additional 
bi gravel, do you propose then to find the nearest source 
ail of gravel to utilize in that maintenance operation, 
261 or do you propose to go back to the existing gravel 
o7 | pits and remove further gravel? 
38 | WITNESS CLARK: That would 
= depend on -- I believe the intent, certainly our intent 
30 | would be to heave anlicipated maintenance reeau 
+ 
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Koskimaki, McCart, Minning 
Williams | 
Cross-Exam by Anthony 
il 
5 gravel stockpiled by the end of construction at the 
a Site where it will be required, with a view to not | 
| having t 0 open up new pits at ial or to re-open 
1 previously used pits. But if the need exceeds that | 
é| which we foresaw, then we would go back normally to a 
7 | pit that had been opened already. 
3 Q I believe, Miss Minning, 
9 you said this.morning in response to another question 
10 | that you 'd recommend and in fact understand that a 
ll development program would be prepared for each particuldr 
ct borrow pit site and that it would be approved before 
in the use of the particular borrow site was allowed. 
14 | WITNESS MINNING: Yes. 
1s Q And this development 
ft program for each particular site would include details 
a of Pastoral onein each particular case? 
a | oe Wastes: 
lo | Q And these restoration | 
hod programs you recommend should include suggestions | 
2 Such as we've had here for the shaping, stabilization | 
2D and the re-vegetation program. | 
53 A Legs 
a4 Q In circumstances where 
25 | gravel or borrow has been withdrawn from the pits | 
ck and proved to be in excess of your requirements, have | 
| you made any recommendations as to how this excess 
sal borrow was to be disposed of? 
20 A Stockpiled at the site 
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9) And therefore it's your 
a intention therefore to allow that gravel to remain at 
| spots throughout the right-of-way rather tran return it 
to the existing borrow site or whatever? 
i WITNESS CLARK: I don't know 
| quite what you're envisioning here. If we had for 
4 instance developéd windrows of material and it 
: exceeded what we ultimately had to haul, It would be 
| spread out and flattened out as part of the restoration 
B | program. I can't see us hauling unintentionally more 
Ee material than we need. I can see us hauling material 
; say to an air strip and have a small stockpile site 2 
og for top dressing and so on through the years. It's 
a quite commonly done in the Arctic. 
; 0 I understand it is jy 
16 jj . 
| intention to use some of these borrow pit sits as 
d Sanitary landfill sites for waste disposal. Would 
" tell me what technigues you propose to use to ensure 
sl that a site is not exposed, or to prevent bleaching 
a from causing groundwater pollution? 
: A I'm not aware of any 
» sites that have been designated for sanitary landfill. 
4 fe) bum soury, § belreve 
24 || 
a that's somewhere in the application. If I have a moment 
ei m iiesee aiel can find the particulars. 
26 
7) WITNESS WILLIAMS: Bury it deep. 
u QO And what techniques do 
9 you propose to prevent bleaching or causing groundwater 
at F pollution? 











Mts orn Faaeqa 14 he 
-3.4@ 2 ¥aen*uUe 


ijoieratst folisaseint 


tyorfprotrAaty etoge 


a uoy setw soiup 


bfaqote ab aeonsitent 


ifuc cw gafilw babsooxs 


ci Beis, 'u0O Asstge 
FT Lute I $MSLpOT? 

+ =weaedd Isetasisn 
r6 vA OF Yse. 


vberayvTh got 102 


‘ rommoo stiup. 


32 Aotsanesns 


worn wnkieweo sort 


r syedwanoe "sem 


™m 
aa 
ir) 


95% 


Svetq OF seogD0Td voy 


nok He bog 


2) ee 


— a 


im 


mn 


Al 
i” 





Ps Be 


ALLWEST REPORTING L-TO. 


BURNABY 2,.8.C. “ 
Clark, Dabbs, Harlan, Hemstock 


Koskimaki, McCart, Minning 
Williams 
CrossExam by Anthony 








| 

2 | A When we're talking 

7 about a gravel pit we usually have a depression there 

4 | and the water would move into the floor of the pit 

5 ratner thamuolt Of ot, o. think, Mr. Anthony. 

6 | Q So you're satisfied as 

* | a matter of general policy that in fact there would 

3. be no bleaching caused by use of borrow pits for 

} Sanitary, landfill? 

WITNESS CLARK: 
10 A There's been a very good 
| 

ial history of the use of gravel pits for sanitary landfillg 
12 / around urban areas. 
| Q And you propose to use 

14 no spec ial Se SOY. 

aie A There are techniques 
16 | that have been developed to prevent bleaching, for 
17 example, clay liners that are used. This is the tech- 
18 nigue that we use in Calgary gravelled areas where 
19 there have been sanitary landfills. | 
20 There's also been extensive 
21 monitoring and there are some very good papers that | 
22 have been written on the migration of different | 
55 contaminants away from a borrow or sanitary landfill. 

24 | One that comes to mind is, I believe it was in Idaho, 

25 | where it was very well instrumented and records had | 
me been obtained over a number of years and in essence : 
nl it proves the techniques that were used to inhibit 
28 | this to be even more effective than predicted. 

Pa | Q And have you recommended 
30 | that the use of these clay linings and others before 
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eae oe Clark, Dabbs, Harlan, Hemstock 
Koskimaki, McCart, Minning 
Williams 
Cross-Exam by Anthony 
1) | 
2} borrow sites are used as disposal sites? 
7 A No, we haven't presented 
| any specific recommendations on sanitary landfill 
a Sites, because none have been proposed. I'm not sure 
‘i what, yousrelquoting» from, but I think it's probably 
=| a general reference that may be used, this type of 
=| thing. We would have to deal with that on a site 
gti Specific case. 
os Q I'm referring to the 
+ volume, "Operations and Maintenance, " sorry, the 
ed construction plan volume, 13-A.6.7, page 56, where it | 
hu says that: 
40 “Combustible wastes will be burned, other 
reel materials will be buried on the right-of- 
ol way at stations Gr Oc her eracLiity sites 
- Or at abandoned borrow pits specified 
al by. “the applicant.” 
bal A Yes, @& have: that. 
a Q But as to date you have 
oT | noe Specified any particular sites >.for.use as 
sea Sanitary Llanafill? | 
| A No, we hawen't specified | 
a any. If required to do that we would accompany it 
| with a site specific assessment and the various techniques 
26 | to restrict any contamination, if contamination were 
57 a concern at that site, 
Saal Q Perhaps we can turn then 
29} to the second mitigative measure you propose in your 
ol statement ot evidence and Thal bs the wse.of Axvictic 
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Si ear aa Clark, Dabbs, Harlan, Hemstock | 
Koskimaki, McCart, Minning 
Williams 
Cross-Exam by Anthony 
At 
2] construction techniques, and in particular I'd like 
3 EO vturn. brietlygg1e.t may, ‘co the question of snow 
ul roads and their use on the North Slope. I imagine that 
5 | you are aware of the argument or variance of opinion 
6 | as to the advisability of the use of snow roads, or its 
7 | practicability, and I don't want to necessarily get 
| into that argument. What I would like to turn your 
a | attention too, thoughis as environmental advisors to 
10 fal oh esx Wo} Be! 511 to find out whether you are satis- 
11) fied in your own mind, as a result of the knowledge that 
12" you have that the use of the snow roads on the North 
13 | Slope will adequately protect the terrain and I gather 
ia Mr. Hemstock, ae the conclusion, in any event, of 
s) your environmental advisors is that the use of a snov 
16| road as proposed in the North Slope would adequately 
V7 || protect the terrain from damage. | 
18 WLITNESS HEMSTOCK: Yes, that's 
19) SO. 
20 Os ee Wate your assessment of 
22 the environmental impact of the construction on the 
22 | North Slope is based on the understanding that there 
ey ee 
a7 would not be permanent roads and in fact, would be use 
i| 
24 | of snow roads. 
25 | A That 2s correct, 
26 | 
4) 
28 | 
20 
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Koskimaki. McCart, Minning, 
Williams. 
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MR, ANTHONY > 0 Would you 


4 


TP fact roads had £o be constructed 


permanent, or semi-permanent roads, that the impact would 


be cuite different and would require some more considerable 


study? 


Gumee C1 urerent., 


s 


adequacy of the 


A Yes, obviously it would be 
Q And your assessment of the 


snow-road technigue, is that based on 
, Services 


the Northern Engineerinc now roacs Report? 


tide, Luss tlie 


A NoOtmentirely. Le 1s based on 


exper tence or ue producers, pilus the 


of snow-road there. 


experience in northern Alaska. There are several miles 
O Now, Could you tell me what 


information you 


on in thefise of 


basically there 


a 
ahaa Trimble who 


any environmentalists concerned with the ef fect CS, bers 


Wave and what Purpertes you are relying 
snow roads in northern Alaska? 

A Relying on the experience 
Of our chief engineer for Artic Gas Mr 


has built several miles of road himsel 


QO Do you have any reports from 


0) 
bk 
ey 


on the use of snow roads in Alaska? 


A There is the Battelle Report 


of the Prudhoe Bay, in the 'Prudhoe Ray area. 


@ Have you identified areas which 


based on your knowledge of a north slope environment where 


snow harvest ing 
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A TI don't think we have 


ied any specific areas. 


QO Would you recommenc that 


an inventory. or that such an examination be mace 


eee 11920 
—~< Clark, Dabis. Harlan, Hemstock, 


EO 


Wale 2 ae 
aKG dS) @ ip ees oe me. 


ermine whether or not harvesting will he required and 


where it will be reouired, whether it is feasible 


particular areas? 


‘ A we have general information 


\ 3 RA r 
the amount of snowfall. let hamie tne Whiter iloud cy 


DEetlcting On Ehe year of COneErueeonrwhat, the 


trhore 


fe 
ee) 


—y 


eonditions will Me when you wantt to beginikconstruction 
and the alternative you have is to manufacture snow for 


the’ snov roads ‘and I personally would prefer that as a 
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method for providing the snow required for the snow-roac$ 


over a harvestine operation, althouch there are 
areas where Harvestingd could be done: 


Q Canto cle Di rtne=otin 


He Cone Ort band; "Or off “water? 


1 T adion fa "2 eeal ff sthat 


we 


made any specific recommendations. We have certai 


noted that if the body of water, if it was a harvesting 


ae 


recommendations you have suggested that snow harvest 


have 


a | > 
Ey 
i 


operation! Oftva“lakey that we would "want to urake ‘sire 
Ehereati was at lake thatecontained fish, or Shak 2Et2e 
was, that the extra thickening of the ice would not E 


an impact on the life in the lake. 


Certainly the advantages to harv- 


esting off ice surfaces is that eT eS! he. cid 


kind of Gamage’ to the land or the vegetation, 
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: 
| | 
aI a fconcern rf you" have to harvest off land areas. 
| 
3 | Q Well, haye you done any stud} 
4) ing, Or are you aware of any studies done on the effect 
5 | of snow harvesting on the thickness of ice? 
| 
6 A Not specifically on the effect 
7) Of Snow bervescting, “nue or course’ there is a lot of liter-= 
8 ature available on the differences in thickness of ice, 
9 | between snow covered areas and areas which are blown clear 
10), and this kind of information is available. 
za! O 1 am’ wondering Lt... | 
Loy: MITNESS DABBS: I just might add one more comment 
13 boethar, "As? l*wes?on’ location during the harvesting of 
re snow off the lake for the construction Inuvik snow-road, 
eS) at which time I recommended to the engineers that the 
16 Peeermine ine thickness Of ucCe ano monrtor that and I don’ 
17 know that this information was in a report, but I was 
i 
18) advised that they were really unable to detect a chance 
al in thicknéss of"‘ice, because it only takes another ccuple 
20 | of days and the snow that was removed from the lake is 
i 
21) biownh back over+the lake, so in that one case it was not 
ee a measurable change. 
23} MR. ANTHONY: 9 Dr. McCart, 
24 would you perhaps turn your’ mind to this question of 
25 removal of snow off lakes and the effect that micht have 
26 om the thickness of ice’and in’‘particular on the effect 
“7 on the acquatic environment. 
23 WITNESS McCART- We of course have 
22h GO@nsvdered thas. Hobbie has, Pr. Hohbie has produced som 
29) UAvOrmarLton ean Peter *s arid Petey Ae es eee Ae PT hes 
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range and he has demonstrated that in years and in areas 


where there is a minimal snow cover there is of ccurse 

a thickening of the ice in comparison with those areas 
that are insulated. so we would expect in general that 

if snow were removed from an area and if the area remained 
free of snow for a considerable period of time that there 
Might. perme thickening of the ice. 

; I would point out, however, that 
OovIously YOU are not going to be taking, or you are 
probably going to be taking snow from those areas of 
lakes in which it tends to drift and accumulate and these 
are the very areas in which a snow cover would be most 
reaculy stored: 

In addition to that we have recomm- 


ended that snow should only be harvested from lakes which 


ates 

veo) 

ww 
+ 


would freeze to the bottom in any case and secondly 
OG secondly, from areas of lakes which don't freeze to 
ag eas . 
bottom, /which are shallows. so that we would recommenc 
picking snow: along shore, in bays. in areas where drifts 
eccur, an shallow water areas. let's say where the w 


eo 


depth would be less than four feet. We would expect it 





to freeze to the bottom in any case. 

IT don't see it as a siconificant 
problem. 

a) Provided these recommendations | 


which you have just outlined to us are in fact followed? 





A Well, I don't see a significant | 
problem in any case, because I think there are going to 
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limited or no snowfall for considerable periods of 


and that is any lake in which the fish life 


was to 


affected in this way would not have a fish population 


QO Go ahead, Doctor. 


A Im Other words ,. i 


within the range of natural variation. 


THE COMMISSTONER: I was 


£ would 


to say, we might adjourn for a minute for tea andc 


I just have a guestion that i 


POstscript tothe question, 1 asked yOu, Enas 
Dr. Clark, and maybe I COUlLG Se Shea TOW hat 


in the proceedings. 


~Ou_ told me tLhatyyouchad calcula 


morninc, 


this br 


eak 


the cost of a pipeline,,.a gas: pipeline buried within. a 


Erench,, butsupported «by piles, Presumably, t 


be secure in the permafrost and even if the 


he piles 


gas was 


ehballed it would, if it melted the permafrost, the 


would hold it secure. fhat is pe Geake, £1.24 


the srea 


behind it alk. You said that would CO Sia weWwG: kane sa 


om 
LL 


Son 


times as much as the b uried chilled gas pipeline you 


propose to build. 


1 


Just goind! 


es 


halt 


Did you do any analysis to determine 


what it would cost in comparison to the buried chilled caps 


pipeline to build an elevated gas pipeline? 
WILINESS CLARK: The 
figures, which as I said was not a rigorous 


based on the clevated pipeline case and the 
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were qucted to me by the people that made the analysis was 
that it was two rand a half to three times as much to do anh 
elevated Line as our b uried chilled line. 

So, inasmuch as we would have to 
dig a ditch for the piles and so on, I took the upper end 
of that, considering three times as much and took the 
incremental cost and compared that to the incremental cost 
of Baila tne aRDeLM Lolo nhibve erect. heave. 

O So, you were saying then, I 
didn't realize that this notion hadn't come up until todat, 
at least, ~ don't think it had, of building the gas pipe- 
line, running the aqas through without chilling. supportine 


+ 3 
ae He 


it by piles, piles buried like the pipeline, that wou 





be more costly than the elevated pipeline? 


4 


AN Than the elevated pipeline. I 


would think it would be in that it has much greated loads 


{ 


BoSeicble to support, in that 1E doesn’t only have to suppor| 


the pipe, but there is a load thrown onto the piles by the 
soil that is thawing out as a result of the warm gas. 
i So, perhaps to make that clear. We! 
haven't estimated that cost. The cost we estimated was 
the elevated pipeline and I extrapulated that to the 
below ground. 

OQ Yes, I am not wanting to be 


wedded to these figures by any means. 


A NG, that secorrect, yes. 


APU MER COU AM IG Serres hg ESE Dicwaiey) Dc Ch teu eaGt S7aiG) eho yas 


for a few minutes then. 
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THE COMMISSIONER: All right, 
go ahead, Mr. Anthony 

MR. ANTHONY:We're still on the 
snow roads, Mr. Commissioner, and I'd like to ask if 
someone from the panel, perhaps Mr. Hemstock, would 
indicate to me the 4: Pemnenavetons you've made or what 
stipulations you feel are necessary to ensure terrain 
protection on the North Slope when using snow roads? 

WITNESS HEMSTOCK: . The 
obvious one of course is the provision of a thick 
enough pavement that there is no tadsaace: 


THE COMMISSIONER: Excuse me, 


I'm sorry, a thick enough what? 


A A thick enough pavement. 
Q Of snow? 
A Yes, a hardened surface 
of snow. 


Q No, I wished that your 
colleagues had used those expressions from the 
beginning. It would Etlbteat dastoryoinei tselt: 

But go ahead. 

A TharousPudubaink, «by 
far the most important criteria. Of course, in oxder 
to -- that's inherent in the design of the snow ¥Oadi, 
if you get a road that 16 going to Carry traffic and 
so on, it is one that will not break down under pe tee 
and it will therefore protect the vegetation which 
underlies the area. 


MR. ANTHONY: And what thickness 


ee 


aan oo 
i i 
4 TV has 
% - « re 
ic 
ave 
«) Th vM , Seer OTF 
‘ Ber “ trey 
» SLi til Wie 
+ moxtT sneanoe 
+ * C aber P asl yes 
1 envsteaiugi 2s 
AOL OIC 
se Q sto aroivdse 
: tASisaVvVed ApuUoOAsS 
2 rms 
* oe Le 9 
i © Bo 
LnnLp Sc 
ASHE Dp 20a 
I eon ang 152 
e*46d2 -- © 
f 350 coy 3 
Sik 7 5 +I .fO OB 


» 
4 
“4 
{ 
es 
——> 
he 
~~ 
a 
_ 
—~ 
rr 
~ 
oo 





1192¢€ 
ALLWEST REPORTING L-TD. Wns Ler fe 


BURNABY 2, 8.C. $ 
Clark, Dabbs, Harlan, Hemstock 
Koskimaki, McCart, Minning 
Williams 
Cross-Exam by Anthony 























1 

2 | are you prepared to recommend as the minimum thicknes 
3 for the use of a snow for the type of equipment thai 

4 is to be used? 

5 A I would think in the ord 
6 of tensanches of snow cover. 

3 | Q And do you make any 

‘ recommendation as to the minimum thickness of the fro; 
, layer before these vehicles are to be permitted 

10 the North Slope tundra? 

24 A I would think that the 
42 || regulations which are presently in force with the 
13 | use regulations are probably adequate, and as I 

14 | they require ten inches of frost, or ten inches a 
15 |, zen layer. I'd be subject to check on that. 
16 . THE COMMISSIONER: ea 

a somebody say eight. 

18 A Is it eight? 
19 | WITNESS WILLIAMS: That's what 
20 Mr. Longden said the other day when he was here. 
24 > MR. ANTHONY: What tyne of 
of) terrain on the North Slope do you suggest has the 

23 greatest potential for damage as a result of the use 
24. Of snow roads? 

Eo | A I think I'd like to ask 
si Mr. Dabbs to comment on that. 

27 WITNESS DABBS: Without daring) 
28 | to pass the microphone back and forth and up and down 
29 the table too much, in Senate I believe our colleaaues 





| 
| 
30 |! at the far end of the table are better qualified to 
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Williams 

Cross-Exam by Anthony 

answer that, but I'm not clear just quite on your 
question. Would you mind repeating that? 

Q Well, the question was 
an identification of the type of terrain that poses 
the greatest danger, the potential danger for damage 
as a result of the use of snow roads. 

A I would pass the terrain 
part of it down, but I would comment from my point of 
view on the vegetation associated with that terrain 
that I think is subject to damage, if not properly 
cared for. It's been observed and reported in a number 
ef publications and the thesis of one Julios Hernandez 
that sedge tundra communities are not easily 
damaged in winter operations because of the position 
they are in oc cupying the landscape and the fact that 
they are peere Ly wet so the operations of equipment 
even if it breaks through a snow road encounters ice 
protection. A shrub tundra community which ~- 

THE COMMISSIONER: Sorry, what 
was the next one? 

: A Then the next is 

shrub tundra, shrub heath tundra, as Dr. Bliss has 
illustrated to this Commission, are subject to a 
damage because of the nature of the shrubbery plants 
that stand some foot, two feet above the ground 
surface, and these are easily broken off if a snow 
road has not been prepared to sufficient depth to 
protect them. The other then is the tussock tundra 


whiten, aue to its great Variability in microtopographny 
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1 

2 | is misleading, as was shown in the slides yesterday, 
‘ there is considerable depth between the top and the 

4 bottom of these tussocks, and they can be easily 

5 damaged if not properly -- if the snow road is not 

6. properly constructed, and the knocking off of, one or 
7 | two of these tuscecks in itself would not be damaging 
8) or serious, but any lower than that could result in 
9 erosion because they're associated, That type of commu 
10 |i in a broad sense is generally associated with the 

a undulating, smoothly undulating areas adjacent to the 
12'| foothills on the North Slope, and because of their 

13 | position in the landscape there is topographic relief 
14} which could result in erosion from them, if there 

15 || damage to them; but in terms of definition Ge terre 
16 | units, as your question specifically asks, perhaps 

| 

17 | Src oman rte down. bOvDim. Clark. 

18 WITNESS CLARK: Terrain units 
19 || having a high ice content would be the ones that are 
20 -- could be most seriously affected by surface damage. 
aa Lf you wanted to” look"at a Specitic terrain unit, the 
Pay one we classify as R.S.R. on the Arctic Coastal Plain 
2] or along the Arctic Coast has a very high ice content 
24. and we would consider that to be sensitive to surface 
a damage. 

26 | Q Could you tell me what 
27 studies have been done indicating the effect on the 
28 terrain Of Snow road “construction and these type of 
29 | terrain units? 

30 | A Yes, there are examples 
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Koskimaki, McCart, Minning 
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Cross-Exam by Anthony 


in reports that we've produced, as well as in the 


application of geothermal analyses that hwe been made 


of the effect of snow roads. There have also been 


the studies associated with the test roads at Normar 


Wélls and Inuvik. 
Q I understand that there 
: ; / there 
was over this last winter, and may be currently going 
On, studies, further studies of the effect of snow 


roads on terrain. Are you aware of these and involved 


in these studies? 


A I'm sorry, there's some 
background noise that 1 couldn’ € quite hear the first 
part of what you said. 

Q I understand that 
last winter season and perhaps currently ongoing there 


were studies done of the effect of snow roads on 


bevuain. Are you involved in these studies, or are you 


aware of them? 
A We're aware of them and 


are involved with the studies at Inuvik, and there were 


followup obser vations made this summer. We also keep 


in touch with the producers who are constructing snow 
had 


roads and we have ‘discussions with their people as to 


what they're doing and how they do it, and what their 
observations are. 
QO Would you recommend any 


particular action or treatment of the snow road with 


respect to rolling or thawing for purposes of creating 


jee to additionally protect. the terrain? 
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Cross-Exam by Anthony 

MR. MARSHALL: I didn't catch 
that. I guess it's the band in the background. 

MR. ANTHONY: I was just 
wondering, I raised a couple of suggested techniques 
forCterrain protection stich as rolling with large 
diameter rollers and the melting of the surface of 
the snow road for purposes of creating ice and I'm 
wondering whether you've considered those recommenda- 
tions and whether they would be prepared to recommend 
them to Arctic Gas as a technique to be employed. 


WITNESS DABBS: I might just 


make one comment to that. I believe these techniques | 
have been -- were considered when the planning of the 
Inuvik test was under way, I was associated with the 


planning of that on-site examination during construction 
and a post-winter yveview and I was unable to come up 
with any recommended construction procedures as you 

have outlined that would in any way improve what I 

saw of that Inuvik test, and in my assessment and our 
subsequent assessment of that test I believe tha& any 


snow road built in a similar manner will quite 
Parone (OnLy 
adequately protect the terrain but thevegetation and 


organic oover on that terrain. 
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Koskimaki, McCart, Minning, 

Williams. 

Cross-Exam by Anthony 

Q Have you considered at 
all the question of grade and what would be the maximum| 
qrade for the snow road in order to adequately pro- 
tect the vegetation cover? 

A The Inuvik test, I was ) 
told, of course Les Williams could answer to this, 
would include the section that had a maximum grade 
that would be considered for pipeline snow road 
building and in that case, we found the construction 
techniques and of course the maintenance which goes 
along with the operation of the road to be quite 
adequate to protect the vegetation. 

O Mr. Williams, do you have 
any information on grade and techniques required to 
protect the terrain in grade situations? 

WITNESS WILLIAMS: The Inuvik 
Snow road did have a slope section that had a 16% 
Grade parallel to ‘the Taine “of the road and another 
section that had a side slope, I think, of 11%. I 
do not know. if I agree with Mr. Dabbs that this is 


a maximm --16%--I think it is getting up towards the 


upper limit:but in some cases, it could be steeper 
than that-- a little. I think we discussed this 
aspect a bit in one of the responses to a PAAG 
question. 

Yes, I believe we have. 
I am just reviewing some further aspects elf rnat pro; 
blem. Would you aqree and recommend in at Jeast these 


places of grade that there be a thicker mat of snow 
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Koskimaki, McCart, Minning, 

Williams . 

Cross-Exam by Anthony 
at the snow road area aS compared to a normal level 
qrade? 

A I think that would be 

: F /t2 ; 
desirable if the trucks had’chain up to get up the 
grades, It certainly would be more likely to deteriorate 
more quickly cnly in that circumstance. 

QO Have you done any studies | 
or calculations to determine how the relationship 

/the 
between grade and thickness of snow road? 

A No, not beyond what we did 
at Inuvik where traffic ability studies were run and : 
Observations made. 

QO Have you made any 
recommendations as consultants, Mr. Hemstock, as to 
the maximum wéight to be used on snow roads in the 
north. slope? 

WITNESS HEMSTOCK: No, we have 

| 
| 
not. The important factor is not the maximum weight. | 
It is the ground pressure of the vehicles that are using 
the road. 2 would rate a conventional gravel truck or | 


probably conventional truck hauling pipes as one of | 


the most. severe vehicles on this particular road 


because of the high tire pressures. 


Q Well, the Environmental 
Protection Board in its recommendation suggested that 
there not--that ground pressure not proceed psi in 
order. to; protect the terrain of the north slope. Do 
you agree with that type of recommendation? 


A No, I would not agree | 
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Clark, Dabbs, Harlan, Hemstock 

Koskimaki, McCart, Minning, 

Williams 

Cross-Exam by Anthony 
with that. In fact that kind of pressure is the kind 
of pressure that you can use on a protected tundra 
with snow on it, with low ground pressure vehicles 
hauling sleighs. Snow roads will handle conventional 
trucke=45 tney are properly built. 

OQ What, in your opinion, 
what type of ground peepee could be handled in a 
type of snow roads that are proposed to be used? 

A Check with Mr. Williams, 
but I would guess 80 to 100 pounds per square inch 
would be-- 

0 And an,your opinion that 


is) Satisfactory to ansure protection of the terrain? 


A Yes. 
0 Have you made any recom- 
mendation as to the time that should elapse between 


the construction of the snow road and use for that 
snow road of equipment? 


A Hithink wha Lo in the 


veoort end 1t is a matter of aging of snow after it hes) 


been milled or treated and the re-crystalization so 
Phat tea buLlos up strength. I cannot recall, is Zt 
two days, 48 hours? 

WITNESS WILLIAMS: At Inuvik 
we put on heavy loads within, at about 24 hours after 
processing. 

Q Now, in the spring; asi 1 
indepstand the use of the snow roada, that the ice 


and the snow below the snow road will melt at a lower 
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Clark, Dabbs, Harlan, Femstock 
Koskimaki, McCart, Minning, 
Williams 

Cross-Exam by Anthony 


rate than the ice along side 
of-way. Have you formulated 
recommendations as to how to 
or subsequent erosion caused 


of-way? 


and the rest of the right- 
any opinion or made any 
prevent a rapid, runoff, 


ATi sche. Gest, of the wach 


WITNESS HEMSTOCK: Well, first 


of all, the amount of snow which was required for a 


snow road is not significantly greater than there is 


on most fh) the: (terrain: so 4... would not..see;.any .qreat 


difference in the amount of runoff for a relatively 


narrow right-of-way. 


Secondly, it depends 


very much on how the road has been used and what has 


been hauled on it. If it has picked up any dark 


material as a result of the usage, it may, in fact, 


melt more quickly than the surrounding area. I just 


do not see that that is a problem from the standpoint 


Of tehawing iin tthe «spr ing. 


re) 


NK 


Im the Inuvak test faci- 


lities, did you return after the use of the snow 


roads were discontinued which I believe was in May of 


'74 to examine things like runoff and rate of thaw and 


other environmental effectssof-theruse of snow. roads? 


A 


Ladivd nOt,).Perheps .vbes=— 


WITNESS,WILLIAMS: .I..am-_sorry. 


I was looking up the answer to a previous question 


about tire pressure which I have found if you are 


interested, Mr. Anthony. 


8) 


Well, qo back to that one 
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Clark, Dabbs, Harlan, Hemstock 

Koskimaki, MeCarnt, Minnina, 

Williams 
first. 

A ete says, and this is the 
Inuvik, the Northern Engineering, the Inuvik snow road 
report. It says while pipeline construction spread 
loads may run as high as 120,000 pounds gross weicht, 
the ground pressure of these vehicles is not exvected 
to exceed 50 psi. The Kenworth rig and this is the 
rig which was.on the,trafficaroad:ability study was 
run at 80 psi ground pressure to provide a more severe 
test. Generally the roads stood up very well under 
brat ic sand eso.on. 

O Asva.Lesul et Of “that 
information rand .a result jot that »study,ethi's ‘panel “is 
prepared to recommend that pressures up to 89 vsi he 
allowed on snow roads on the north slone? 

| WITNESS -HEMSTOCK?:.« Yes. 
. as 

@) it is’a result of Inuvik 
test facilidy test shat. allow sou, to. make that 
recommendation? 

WITNESS WILLIAMS: That 
and eee of rig moves in the Mackenzie Delta 
area. 

WITNESS HEMSTOCK: There have 
also been extensive gravel hauls in the Prudhoe Bay 
area Over snow roads using conventional trucks. 

O Thais isedasicussedy ino that 
Battele Report,.that. you. refer, to,.is it? 

A Noy thateisvat teste whprch 


1S jJUst information that is eoenenal dey eqaivaid allen Leas 
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1 Williams--Cross-Exam by Anthony 
2: the operations 1 the Prudhoe Bay area. I am not 

2 aware of any literature on it. 

4 Q Mr. Williams, perhaps I 

: can return to you to the other question was if the 

6 | Inuvik test facility was following discontinuation 

+i of the test of May of '74. Was there a re-attendance 

8 by any of the environmental consultants to examine 

9 | mMinofLt patterns sicompaction of terrain tor ‘any “other 
al environmental consequences of those snow roads? | 
Vii WITNESS WILLIAMS: Well, Mr. | 
. Dabbs) tcam*answer tthat.. (rdot not. tharik rthere (was a | 
| particular study, cf. the runoff pattern but certainly 

14 | there was of the vegetation in the summer following 

| construction and again this summer. 

16 | WITNESS DABBS: It is only-- 

17 || dealing with runoff--there was no instrumentation in 

sek the form of weirs as a hydrogologic Sstudy.. The site 
19 was visited daily during the thaw period and simply 

20 observations made on the pattern of runoff and not | 
2) too surprisingly the pattern of runoff matched exactly | 
DD. that of the natural drainage in ‘that area: 

we. | The other instrumentation, 
2A. however, which was initially reported and a supplement 

ais to the report Mr. Williams just referenced which is 

26 | an additional report to the Inuvik snow road is one whigqh 
jh was written by members of my staff where prior to the 

28 | construction of the road a number of transects were 

29 established, surveyed, both surface elevation survey 

30 | ana thickness of oryanic material at each of those are 
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Williams--Cross-Exam by Anthony 
very points meacomea , Getermined.) These measurements 
then were repeated the following season and reported 
on and they have been again repeated this past fall-- 
thelfta liso HA o7Gw siacaddition to) the actual measurer 
ments of the thickness of orqanic material we have the 
measurement of the depth of active layer development 
both on the transects running across the road and 
there are some six transects, iplus controls sites 
adjacent to the roadway. 

T scould sum cup tthe 

results’ very quicklyn diherechas beem no measurable 
change in the thickness of organic cover and there 
is no statistically significant difference in the 
depth of active layer development undien sthe-racross ‘any 


Ofrthose Gesansects. 
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Cross-Exam by Anthony 


Q Is it the expectation that 
you will be doing runoff tests and studies to determine | 
the effect on drainage, both sub-surface and surface 
for the use of snow roads, orha that program now been | 
terminated? 


A Well, that program is 


mo longer in eny form to make such measurements, 
Q I don't mean you parti- 


| 


Gularly, but is. there any studies going on, Mr. Hemstock;, 
at all to follow up the studies so far conducted on the | 
effect of snow roads on drainage , both surface and 
sub-surface drainage in different terrain types? 
WITNESS HEMSTOCK: No, there have 
been no studies that I am aware of in Canada on behalf 


of Arctic Gas. We will be doing some observations of 


snow roads in Alaska in this coming winter. 

Q Tid like to move then, if 
I may, to a question of clearing. In 11 in your evidence 
you indicate that you will be using hand clearing and 
I imagine too that you will be using this at all times 
of the year, is that the expectation? 

WITNESS WILLIAMS: Clearing of 

| 

would see it, I think we've suggested several times ene 


it be done in the summer and fall before there is a -- | 


rather than winter when the snow is deep, it's just 





awkward. close-cropping short stumps in the 
wintertime. Now that doesn't mean that in some areas 


maybe in development of borrow pils or something like 
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Clark, babbé, Harlan, Hemstock 
Koskimaki, McCart, Minning 
Williams. 
Cross-Exam by Anthony 


this that hand clearing could be done in the winter 
but not the bulk of it along the right-of-way. 

Q Have you formulated any 
environmen tal guidelines as to the Situation that 
should exist before you would allow anything other than 
hoand..cleanzing.to take place? 

A Now we're talking about 
areas of sensitive permafrost, are we, Mr. Anthony, or 
anywhere? 

Q Well, we can break it 
down. I'm dealing generally with the guidelines that 
you would recommend in any clearing in any Situation, 
What circumstances are you going to demand hand clear- 
ing? 

A We would recommend i1t 
in areas of sensitive permafrost that hand clearing 
be undertaken. We have recommended it. 

Q Would you also recommend 


hand clearing in all cases where there is large 


trees to be uprooted? 


A NOe BOL, th~NOrLnIern 


Alberta, for instance, or south of Fort Simpson in non-| 


| 


sensitive areas, unless there is a requirement for the 
timber, if it's merchantable and somebody wants Bie: oa 


and+ this: is. not-always,. the.case. En. LOLS 4OL1 Papeiene 
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~“Cross-Exam by Anthony 


Q LS st eyoul bee Pon, “66 


remove all merchantable timber along the right-of-way? 


A TO remove Lt, ,tO Cub 2t, 
yes. | 

QO Cute ate ano stack Jt co 
harvest the wood. - 

A With thac Qualls rested? 


Lorene weenie tt Lt Ss going, tobe used, by all means 
stack it so it's convenient to be hauled away. If 
nobody wants it, I think the Forestry Department would 
DMrobably joreter that it be. burned. 

Q Would you recommend that 
ail those areas that are not to be utilized beyond 
Slearings, -'m thinking mow in terms of approaches to 
runways and So on, that those should be hand-cleared? 

A In sensitive areas, yes. 
Sensitive permafrost areas. 

Q Beyond those areas of 
permafrost you referred to, you have no objection for 
environmental reasons to the use of mechanical clearing? 

| 


A Did I understand you, 


out of these sensitive permafrost areas? No. 

Q Areas of permafrost, have 
you outlined any criteria or minimum conditions that 
must exist before the use of mechanical clearing? 

A Yes , 1t"s certainly best 


done probably after the lst of January when the frost 


has penetrated deep enough to freeze the roots 6 6 


and the trees then can be sheered off at ground level 
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Cross-Exam by Anthony 
without tearing up stumps. 

Q And do you have any 
recommendation as to minimum snow cover before using 
mechanical clearing? 

A No sir. The snow is 
going to go with the timber off the right-of-way. 

Q “But as far as protection 
of the terrain is concerned, do you feel that there is 
any minimum snow cover required in those permafrost 
areas bdore you should allow mechanical clearing? 

A Thea nicgiat “Volt we it, tik. 
January there is going to be some snow cover. 


Q But you yourself have no 


idea as to what snow cover would be the minimum required 


in order to protect the terrain. 

A No, and if we're talking 
about non-sensitive permafrost areas, then I don't 
think we have guite as big a concern about the vegeta- 


tive cover as in the sensitive permafrost area. 


Q Well let's deal then with | 


the sensitive permafrost area. Have you formulated 


any guidelines there as to minimum snow cover? 

A tt eA pretoyecdivficul le oO 
clear with a machine and not also move the snow with 
Jeers Anthony,.at youswe going to. closer crop, thes, 
trees to near ground level, the snow is going to go 


with the trees. 


Q If an, face using bulldozers 


you are going to scrape the snow off to the ground level, 
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Koskimaki, McCart, Minning 
Williams 
Cross-Exam by Anthony 


does that in your mind not create potential environ- 
mental dangers in mechanized clearing? 

A This is the way it's 
done in Alberta all the time, and except for special 
measures on the slopes I don't think it's serious. 

Q I believe that the 
Environmental Protection Board in its study suggested 
thatlin all areas north of the 65th Parallel, all 
machine clearing should be carried out in the winter 
previous to construction in that area, and I believe 
also that the Pipeline Application Assessment Group in 
some of its comments suggested that clearing take 
place immediately in advance of utilization of the area. 
Can you tell us what studies you've done and what 
conc_lusions you have come to as to clearing and 
Utilization Beis avea for construction? 

A Lis one opted == -and 
we're not recommending it -- but if one opted to do 
Machine clearing in sensitive permafrost terrain, then 
it should be done a year ahead of construction beause 
Pecor 4c nea it should be done until January, and in 
the year of construction, Eats too: late. | 

Q Now with respect to the | 
slash and debris on the right-of-way, I interpret your 
application that yau propose to burn that off at 
suitable times throughout the year. 

A Yes° sir. 

Q And would you recommend 


in thoce coses that the usc of sleds of racks have 
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Cross-Exam by Anthony 


surfaces for burning to prevent subsidency to 


thawing? 
A Yes sir, 
Now, believe 
O Jp 2LSO IN Your appl ica= 


tion it's recognized that clearing around water courses 
156 a particularly critical area. Have you made any 
recommendations for protection measures in dealing 
With the crossimug Of water crossings? 

A Yes, we've witnessed the 
clearing on the Mackenzie Highway where the trees have 
Deen left on the banks of the rivers and creeks until 
immediately ahead of construction, and we think that 
the pipeline Operation could be done the. same way. 

QO Now do you intend also 


to do some logging for timber beyond the right-of-way? 
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WITNESS WILLIAMS: For airstrip 


Gompressor Station sites and access roads and horrow 


sites, but do you mean just for the taking of timber 


some other use on the right of way? No. sir. That 


im the plan. 


anticipate that all your timber requirerents can he 


from merchantable 


MR. ANTHONY: .) You woul 


4 
} 


faimber found om "the rreht of wav 


Gn “he avréas*that vou ‘are ‘chearing} ‘or brought “wn? 


anything 


pipeline 


may be required. 


im Cue plan 
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the muskea area we would plan to induce frost into th 


musked early im the winter to avoid the necessity o 


Having to’ plit down cordurory, if that is what you hac 


Pr mind, 
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Q Your expectation is that 


whatever recuirements you might have they can be ret 


without doing any loaging beyond ‘your right of way 


A Vac, «sine: 


QO Oneother point you mention 


With respect to Artic “construction is found on pace 


at the bottom of 22 and the top of 23, where you sta 
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"Tt is further recognized that under extreme conditi 
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Pearing Capacitye You go on to say that, “techniques are 
available to take these features into account durine the 
final design of the pipeline.” I wonder if you could tell 
me what these techniques are? 

WETNESS CLARK: This relates to 
slope stability. 

QO if ehank it os dealing wiLeEnA 
Phawine Mii erozen SOllLS, “This is on page 22. the effect of 
warm pipeline operation on thaw settlement? 

A Yes. yes, What is referred to 


+ 


here is the potential for excess pore pressure to develop 


| 


in a thawing) slope. In other words, the slope 1 thawind 


6] 


more quickly than it can drain and in that circumstance 
the slope stabilization measure would be to install a 
means of, to provide a means of relieving pore pressures 
and there are several techniques which will do. this. 

A common one is sand drains or 
wicks. You give the water a shorter path to get out by 
means of a small diameter hole that is drilled in the 
ground eae 16 os tilled with sand. That) is. the liquet~ 
action, Of a zero effect of stress condition Tt's a 
Grainage of the slope. 

O Tt AS freally an attempt then 
to prevent, thie trom occurring, rather than constructing 
Or operating with that condition? 

A Meine 

O Eowould Tike to book chen 
next at the guestion of re-vedetation and Mr. Dabbs, in 


your evidence at page eight and then in answer to questions 
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Sao tone cot oOnvsical erosion’ isin’ fact the objective’ or 
this re=vegetation program? 

A Titets ne Cire OO Teceave , 
yes. 

Q And are you also concernec 
about thermal erosion? 

i Yes" "we are concernec. 

O And could you tell me about 
the use of this criteria in selecting a re-vegetaticn 
recime? ; 

A You could take a Took at l 
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Clark, Dabbs, Harlan, Nemstock. 
Koskimaki. McCart, Minnina, 
Williams. 
Cross: - Fxam,. by Anthony 
re-establish thermal reqime, thus resulting in the 
restoration of perma-frost to a pre-construction condition 
Po,0 ust asf Saud, a popular misconception. 
Now, Putting that into some pexr- 
spective. I believe, and we have stated all along. that 


re-vegetation in combination with a chilled pipeline will 


a 
in fact restore’ perma-frost takle to near, or perhaps 


Evem above, es Dr. Harlan has dascussed, the pre-construction 


Gondition and this is due largely cue to the influence of| 


the existance of the chilled gas pipeline. However, the 


| 


instrumentation at Sans Sault, which have been reported on 
in Volume 11 of this progress report here shows that blank 
cover in plots instrumented does in fact have quite a 
Sian ticant. 1ntluence On Lhe heat energy input £O “che 
soil, so re-vegetation does effect the amount of heat 
energy absorbed in the soil. 

cen @ OMMEES Sar @ INT IRG: Welt. at “absorbs 
if 


a certain amount of heat energy that would otherwise, 
there were no re=vegetation penetrate the ground and retard 
the restoration of perma-frost conditions. Is that the | 
OG Lt 7 

A Yeo. sige One. instrumented 
plots that have been kept bare of all plant cover hawe 
shown sianficant input of heat eneray over the seasons | 
whereas those plots that have a grass cover. re-seedec. | 
have significantly reduced the amount of heat | 
energy input. 

Q But the vital thing in bemis 


of the Artic Gas proposal is the presence of the chilled 
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Claris, i pabisel | Tlatrdan-; i Hemstock, 
Koskimaki, McCart, Minning. 
Williams. 
Cross = Examby Anthony. 


Sasnpupeline, that is what will restore the perma-frost 
tabie? 

A That is what will restore it in 
thesshort term, yese,siav . .lfhe statement hast beenemade, in 
thedapplacatione andi Iesamply* attempted to clarify it here, 
the re-vegetation and the chilled pipeline will restore 
thes@permastrosti tables Gnoithesshort bermsit’ as: the: gas 
pipelinesitselfethatenis doamg that 

MR. ANTHONY: O What about these 
areast beyond’ the infilmence of. thenchilled) pipeline, bevon¢ 
theBStp around it, but within the right of way that has 
been cleared? How do you propose to prevent thermal 
erosion in’ thosesareas? 

A Wath the construction of the 
type of! snow-road that has beensunder discussion. inasmuch 
asebbatotypesor construction will prcetect the insulative 
ground cover. Now, naturally it as shown in our reports, | 
Tt fst ithereowors all tos'seée't,; but there asi aho amcrease in 
acbiveb layer! depth! onithe:right=of way, but beyond the 
infimencesmfithel chalied papelwne - 

That increase in active layer dec 
is in no way comparable &o thé Hmcreaselinjactive layer 
depth: which takes place waite oi Heddnee When that test 


site at Sans Sault was shut down there was an increase : 
in-depth of! active layer in the seeded plot over the pipe + 
lLinewrtikt. ast shownt<.n thes graphs in this report, whereas, 
with no treatment at all, but on the right of way, the 
increase of active depth, there is an increase. but it 


is not a serious one, so the technicue clearly is a qood 
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snow-road. 

Q From your point of view you 
are satisfied that beyond the area of the frost bulb there 
is no need to take, to plant. or to take other measures 
to prevent thermal erosion? 

A The only Situation there - Of 
course the principle technique is to maintain nature's 
own insulative cover. Now, of course in the warm perma- 
frost regions the removal of the tree cover in itself will 
Imitiate degradation and it 1s not possible to compensate 
for that with any negative measure. | 

IM the case where an accident may 
take place, the snow: road breaks through. the area would 
bessceded, er if that happened to be on a slope, then 
additional measures would have to be used to prevent 
erosion from that spot. 

O You, state further on page 
26 that some shrubs and trees will ‘be allowed to re- 
establish themselves along the pipeline, Is it your | 
intention to, allow the regrowth of shrubs and trees aurinb 
the life of the pipeline? | 

A I believe as a basic approach 
this 1s what Artic Gas intends. However, I also would | 
believe that there will be sites where access to tie right 

| 
of.way will require the control of shrubs. Those sites 
I would anticipate being ee few in number and very 
few in extent, as the recovery of trees in latitudes neon 
of 60 is very slow, as is clearly shown by the age and the 
small size of the trees. | 


| 
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Clark, Dabbe:, Harlan, Hemstock 
Koskimaki, McCart, Minning 
Williams 


Cross-Exam by Anthony 
Q So that I understand this 
correctly, the basic intention is to allow the re- 


growth of trees and shrubs onto the right-of-way. 


WITNESS DABBS: Trees and 


Shrubs, from my point of vVaew, are part of the natural 


community which would be promoted for re-establishment. 


Q And in some areas you 


Feclivi twa. be necessary to restrict this Pe=vegetation, 


What areas are you cum eb yon vena. 


A I wasn't myself thinking 
of any specific areas. I was simply stating that I 
believe that there may be Beng when access to the 
right-of-way is maybe required, and in those cases such 


as near a river crossing, for inspaction, the recovery 


of willows in 15 years is going to be sufficient that 


l enmineering reasons, 
if there is a need for, and other oh cer tae ie eee 


that crossing for one reason or another you may have 
to restrict the growth of willows because they are. 


very fast-growing. 


Q Let's déal»withethat example 
then, of the willows in and around crossings, water 
crossings. Now is it the intention to remove the 


willows on a continuing process, or are they be allowed 


to re-grow and just be removed in cases of emergency. 


A I would think they would 


be allowed to grow to the point where someone would 
identify a need to gain access to that eneay cor groves 


; aintenance 1 | 
able to see it as part of the norma} ; Surveillance, 


Removal in this case would not be continuous, simply 
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Cross-Exam by Anthony 


cutting them back once in a lifetime of the pipeline 
Us? probably “all “that will” be required. 

Q SO tO Ohat extent the 
right-of-way will be continued throughout the life of 
the pipeline to be cut back. 

A wr there is’ a need to 

seed or gain access. 

Q BOvyou anticipate or 
do you expect the need to Spray the pipeline right-of- 
way in any way to retard growth? 

A NOP ewe AON st. PE es a 
BiLateda»pokvcy of “Arctic Gas, perhaps Mr. Hemstock could 
Speak to it, that herbicides would not be used north 
of 60 for the control of shrubs and trees, and as I 
Said earlier, I think it's ‘a Simple matter of hand- 
cutting shrubs in the limited areas that might be 
required only once in a lifetime of the pipeline. 

Q In your slide presen- 
tation yesterday yau described ene ecuen of native 
grasses in the area that you depicted in those slides. 
So I understand that term correctly, by"native grasses" 

you don't mean necessarily grasses that were there 
before, but grasses that are not introduced or foreign 
species brought in and planted. Is that accurate? 


A inet ss close. think 


what they should be viewed as, and in fact are , Pioneer- 


ing species, as part of the normal or natural succession- 


al process there are certain species that invade 


disturbances whether they're man-made or natural 
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Cross-Exam by Anthony 
that are subsequently replaced by others in the process 
of development of a plant community. PhoseyLirst 
ones are generally referred to as pioneering species. 
They are often ditfacult to find in a climaxed ENGI SN 
but they exist, and they are there all the time. | 

0) And would you expect that | 
the same pioneering species would re-occur throughout | 
the length of the pipeline? 

A Oly ats quite a variab3e | 
Situation. There are several species that. are clearly | 
most prominent pioneering species, right from Northern | 
Alberta to the Tuk Peninsula, and those are the two 
natives that have been discussed in relation to our 
native seed increase program. 

Q Have you had occasion 
EOustuay they ettects Of ponding or Standing water on 
your re-vegetation prograM? 

A Limited occasion. As 
the one shown in the photograph yesterday of just | 
best section 4 at San Sault in one low areathere was 
minor ponding of a few inches of water and is shown | 
there, natural recovery is faster than seeded recovery | 
and in fact the best re-vegetation taking everything 
collectively takes place around small ponded areas. 

Q I believe that's what 
vou pLCture indicated, that around those areas there 
was rapid re-vegetation. What about in those areas | 
underneath the water? 

A Well, if a pond is 


allowed to get deep enough, of course, those -- the 
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Williams 

Cross-Exam by Anthony 


number of species that are adapted to that are limited, | 
there are very few pioneering rooted aquatic macrophiteg, 
as the term is used, .and consequently there is very | 


little growth of emergent vegetation if the pond gets 


that deep. | 





Q But would you agree with 
me that mosses and lichens eee aay are easily 
kil#edeby-any: form,of. flooding? 

A Well, terrestrial mosses 
and lichens are, but then of course there are aquatic 
mosses that are promoted by such situations. 

On So if there was a season 
where ponding had resulted from icing over the winter, 
would you expect that in that area the re-vegetation 
program would be retarded or in fact eliminated? 

A Ii think. perhaps--1.could 
agree with the term "retarded". I wouldn't think it 
would be eliminated. 

THE COMMISSIONER: Mr. Anthony, | 


would this be a convenient point to adjourn? 


Q This business Mr. Anthony 





was asking you about this morning, Mr. Dabbs, the 
agronomic re-vegetation and the natural re-vegetation 
-- am I using the expressions correctly? Can you 
tell me, as I understood it, you were talking about | 
imported species and varieties when you spoke of 
agronomic re-vegetation. I thought the purport of 
the discussion that you had with Mr. Anthony was -- 


and with Mr. Hollingworth, yesterday, was along those 
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lines. That is species and varieties not presently 


found in these latitudes. Now can you tell me in point 


Clark, Dabbs, Harlan, Hemstock | 


form why you -- what is the advantage -- if you want to/| 


leave it till tomorrow it's fine with me, but if you 
can do it now, that's fine, why you want to bring in 
these species and varieties that are not indigenous 
to these latitudes? 

A Well, sorry that we're 
functioning on this panel’ in the absence of the testi- 
mony which I have prepared for Panel 3, which I - or 
Phase 3, which I go into several pages of in my 
testimony om the. very topic of the untroduction of 


Species, the definition of exotic species, and the 


threat that is posed by the introduction of species that 


are not native.to an area irrespective of whether 
we're speaking of the north or experiences throughout 
the world in plant geography, -- 
Q tt"s* Like introdtcing 

tavowiis tO Australia, sorte of thang, 

4 A =-—'that, Il believe’, as 
the concern and legitimately so, that people have with 
the use of species and varieties that are referred to 


as agronomic, and personally I had the same concern 


when we started this program some five years ago. 


The initial research by people like Dr. Bliss and our- 


selves, Dr. Mitchell, included as wide a range of 


varieties as we were able to obtain at the time, and 


our research in subsequent years has ‘included additional 


Vicielomleocmt Cia Ee St tO UeceLmrie witha "ot stie awed lab le 
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i 
>| varieties or species do perform and will provide and 
2 meet the objectives set in re-vegetation programs. 
4 | Now during the course of that , 
5 | past five years we found a number of species that 
| have failed. they may establish ian the first year, 
7 and they are simply unable to tolerate the long 
8 | cold winters that you have here, and are eliminated. 
a Those that have been successful continue to grow and 
1a| meet the objectives set, are not too surpriningly those | 
| 
ie that are either direct selections of species indigenous | 
12 to the north of both Canada and Alaska, or those that 
13 | are very closely related to those species, the flora 
14 | of the Northwest and Yukon Territories. 
15 | Consequently the results of 
16 | re-vegetation studies by everyone involved as summarized 
17 | in Table 1 of my Appendix "C" , indicates that the 
18 successful agronomics are those that have been selected 
19 | from either natives or species that were introduced 
20) into North America and have gained certain polar 
2) d@ecributton, as Muchas 50° to 200)’ years ago, since 
a2 colonial times there have been hundreds of species of | 
23:4 plants introduced to North America, and some heve deen | 
24 | successful in extending their range slightly and almost 
\\ 
25 | without exception are associated with disturbances such 
26 | as the Mackenzie River. The Mackenzie River has for the 
oy past 200 years carried north seed from agricultural 
28 | lands draining into its water shed, and has distributed 
29 | these throughout the entire Western Arctic, and only 
30 | tose that are adaptuble to the siluation have the 
| 
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Cross-Exam by Anthony 
genetic potential’ for survival in the Arctic s8till 
persist along the river in disturbed sites generally 
associated with human activ ities. 

So the results of our work 
have shown, and they are now part of our specifications ,| 
that the species proposed for use are those that have 
been selected, as I said, from natural or native 


Species or those that have been successful in colonizing 


north temperate latitudes. In themselves have demon- | 
strated that they do not possess the rabbits indigenous | 
to Australia syndrome, and ourselves and in further | 
testimony I believe will expand on this and show, sir, 
that fear is no longer founded, and -- 


THE COMMISSIONER: That is 


no longer well-founded? 
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Cross-Exam by Anthony 

a No longer well- founded, 
and subsequent research in the past few years have also 
show that the fact that the species involved in our 
experimental work, I think Hernandez being the 
Principal author din=this case cdo, not have the 
competitive capability of expanding into established 
closed climax plant communities. 

THe COMMIES STONER: itinank: vedas 
very much. We will no doubt be hearina more about 
thae. Well, we will “adjourn then until 9:09 tomorrow 


morning. 
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MACKENZIE VALLEY PIPELINE INQUIRY Baldicatses 


IN THE MATTER OF APPLICATIONS BY EACH Or 
(a) CANADIAN ARCTIC GAS PIPELINE LIMITED FOR A 
RIGHT-OF-WAY THAT MIGHT BE GRANTED ACROSS 
CROWN LANDS WITHIN THE YUKON TERRITORY AND 
THE NORTHWEST TERRITORIES, and 
(b) FOOTHILLS PIPE LINES LTD. FOR A RIGHT-OF-WAY 
THAT MIGHT BE GRANTED ACROSS CROWN LANDS 
WITHIN THE NORTHWEST TERRITORIES, 
FOR THE PURPOSE OF A PROPOSED MACKENZIE VALLEY PIPELINE 


IN THE MATTER OF THE SOCIAL, ENVIRONMENTAL AND 
ECONOMIC IMPACT REGIONALLY OF THE CONSTRUCTION, 
OPERATION AND SUBSEQUENT ABANDONMENT OF THE ABOVE 
PROPOSED PIPELINE | 


, (Before the Hendaratie Mr. Justice Berger, Commissioner) 


Yellowknife, NoWoTs. . 
November 5, 1975.: 
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MR. ANTHONY: I am advised, and I believe 


that in the Responses to the Pipeline 


Application Assessment Group, there is an 


mMdicaslonsthatythat.site, TM-=47,.iswon, the 


beach. 


Perhaps we could have a more detailed 


aiscusss0n ence+bothrArckic *eGasrand«I 


have had an opportunity to track down the 


elusive boxrew site. 
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Mr. Ian Roland for Mackenzie Valley 
Pipeline Inquiry; | 
Mr. Pierre Genest, Q.C. | 
Mr UAC Marshall, 
Mr. Darryl Carter, and 
for Canadian Arctic Gas 
- Pipeline Limited; 


Mr. Reginald Gibbs, Q.C. 
Mr. Alan Hollingworth for Foothills Pipelines | 
ymeciy y 


Mr. Russell Anthony, 
Pror, Alastair Lucas for Canadian Arctic 
Resources Committee; 


| 
| 
Mr. Glen W. Bell and | 
Mr. Gerry Sutton for Northwest fabpitomiee| 
Indian Brotherhood and 
Metis Association of the 
Northwest Territories; 


Mr. John Bayly for Inuit Tapirisat of 
Canada and the 
committee for Original 
Peoples Entitlement! 


Mr. Ron Veale and 
Mire AueLen! miinlecike for the, Council for: the 
Yukon indians 


Mr. Carson H. Templeton for Environment Protect- | 
ion Board; 


Mr. David Reesor for Northwest Territories, 
Association of Muni- 
Cipalities 

Mr. Murray Sigler for Northwest Territories 


Chamber of Commerce 
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WITNESSES FOR CANADIAN ARCTIC GAS PIPELINE LIMITED: 


John Ivor CLARK 
Donald L. DABBS 
R.L. HARLAN 

Rea, HEMS TOCK 

C.M. KOSKIMAKT 
Peter J. McCART 
Gretchin V. MINNING 
Guy Leslie WILLIAMS 


~, innChier. (cont) 1958 
- CrossExamination by Mr.” Anthony (cont) 11962 
- Cross-Examination by Mr. Bell TZ00G 
- Cross-Examination by Mr. Bayly P2022 
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EXHIBITS: 
306 List of Reports Relied on by Dr. Roed IRS] ae 


307 6 Articles re laying ppelines below bodies 
of water POG 


308 Abstracts of papers, "Deep Water Pipeline 
Techniques" & "Laying Stress Calculated : 
in Deep Water Pipelines", both Sept.74 11961 
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Ciark, Dabbs; Harlan, Hemstock , 
Koskimaki, McCart, Minning 
illiam 
n ease 
Yellowknife, N.W.T. 


Nevember (5, i975" 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. MARSHALL: Mr. Commissioner, 
perhaps before cross-examination recommences, I should 
deal with two matters that came up yesterday, Miss 
Minning was asked about the location of a particular 


borrow site near Shingle Point, I bdieve its designation 


is GM-47, and she's obtained some information as to the} 


location of that site and she'd like to put that on 


the record, if she may. 


JOHN IVOR CLARK, 

DONALD L. DABBS, 

R.L. HARLAN, 

R.A. HEMSTOCK, 

GoM KOSKIMAK I 

PETER UO. McCART 

GRETCHEN V. MINNING 

GUY LESLIE WILLIAMS, resumed: 
DIRECT EXAMINATION BY MR. MARSHALL (CONTINUED) : 

WITNESS MINNING: The dot 





which appears on the strip map is in a gravel deposit 
which is in the bank behind the beach at Shingle Point. | 
It is presently being used by an establishment at 
Shingle Point. We are re-considering the site, perhaps 


because we won't be allowed to use the site by the 


facility itself. There is a good deposit that is 
three miles south and four miles west of Shingle Point 
that was found this summer on our program. 

MR. MARSHALL: Sir, the other 
matter pertained to Table 2 that was contained as 
Appendix "C" in the direct evidence of the panel. The 


appendix was a report prepared by Dr. Younkin of N.E.S., 
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in Cher 
and Mr. Hollingworth was asking Mr. Dabbs a number of 
questions pertaining to it, and it became apparent there 
were a number of errors in the table. We've had the 
table re-typed and I've circulated it to the counsel. 
I believe Mr. Bell wasn't here,I'm not sure whether 
he"s arrived vyettor mots an any event, I have additiona, 
Copies Of Gt anda “Ehink=I'dnltke Mr. Dabbs to go over 
the revised table and he can explain how the problems 
arose. Mr. Hollingworth then may want to ask him some 
questions about it. I have a copy for you, sir. 


MR. HOLLINGWORTH: Thanks. 


MR. MARSHALL And .I id sake 


\U 


touwhaveline report tiself as an exhibit. 

Mrs Dabbs; do you have -any 
comments about the revised Table 2 that has just bee 
entered as an exhibit? 

WLTNESS DABBS: Yes, I have. 

T Geli kewtorstart ‘by “apologizing formthevdelay that 
these errors have caused to this Inquiry and to 
briefly run down the changes that have been made. 

As yu might guess when I confronted Dr. Younkin on t 
phone of these errors, he was rather surprised that the 


CORT ey 


Re ar 
copy of the table that he and I / ast week did not 


“contain these errors. 


thettamstscorkection is. an 
initial seeding of Arctic tundra high erosion potential 
A ue gvoNe > 
The two species /are reversedrare  Arctared» creeping 
red) fescuecatrthesrate of: 38 kilograms per,hectare¢, 
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forest tundra, high erosion, the meadow foxtail 
typing error there, It should have been 11 kilogram 
instead of the 22. 

In the medium erosion 
of forest tundra, egmo timothy and the boreal creepii 
red fescue were reversed on the original table, 
similarly the two species, varieties were reversed 
low erosion. 

The other correction under 
initial seeding then is the low erosion boreal forest 
where the boreal creeping red should have read 
kilograms per hectare. 

Now some of the questions 
were asked yesterday did relate to the followup 
and why there was a reversal of species and rates 
ana the fact of the matter is all four seed combinatigme 
for low Arctic tundra and forest tundra should k 
same, emphasizing then the Arctared creeping red 
fescue, oon hee proven to be the better of 
species involved here. 

For clarification of everyone 
here; trying tO réad this table, of course everyone in 
this country is attempting to convert to metric 
these numbers read somewhat odd as they are a conversion 
from pounds per pectate kilograms per hectare, 
seems strange to view uneven numbers as these appear. 
The basic premise is one that approximately 50 pounds 
per acre total seed would be weed in fae hah 


medium erodibility areas, both the low Arctic ana LOoreset 
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In Chief 
EoMora areas =- -somry, for all\itthireewereads with = 
Substantial reduction in the rate of initial seeding 
in the low erodibility areas. 

There was a question yesterday 
also why nugget Kentucky bluegrass did not appear under 
the initial seeding on medium erosion potential low 
Arctic tundra, and the rationale here is one of Arcta- 
red, as I mentioned before, has proved to be the 
better of the two varieties; conseguentl é™mohasis in 
all Wetethelseedeaconbmmabionsoin |! this particular®cass 
it is felt that»initialserosion control would 5e 
provided by Arctared. TheOther three species DHYovide 
theegermuverdiwvensity utoicope with the *rance of Céndi- 


tions  »micre-habitat conditions that will be present 


UW) 


ona backfill mound and agaim form elariiveation "for 


those who are wondering why there is such a reduction 


6 kilograms: per hectare from the 40. mvheésethree 
Varleties, species have proven ‘to’ produce a relatively 
high ground cover at these lower rates of seeding, 


consequently they have been reduced in their initial 


rate of seeding. 
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2 | 

| I think that reviews the 
| | 

corrections. 
4 

| MR. MARSPALL: Thank you 
5 


Vory much); Sir. 
6 CROSS-EXAMINATION BY MR. ANTHONY CONTINUED: 
MR. ANTHONY: Liwushatompro-— 











Z ceed with cross-examination on two things. One, I 

aa would like to submit as a exhibits some material that 
Dr. Roed referred to when gave evidence. You recall 
‘es that-as ateesult ofeaquestioning, I believe, from Mr. 
ail Marshald. He undertookTtomiiiera List ofvthesreports 
12 | 

i Within the Environmental Social Prooram that he used 
13 | 
and relied on in his - appendix on alternate 

? transportation routes and corridors and I have a list 
ae : ef those reports: 

aa In addition, he also 

a referred to a number of articles dealing with the 

2 problems of laying pipelines helow bodies of water anc 
iE shave Si x sag bhebes, fromevarious journals, SApecsetoue me 
‘* journals outlining these technicues and commenting on 
- these techniques. 
f? En (addition ito that; «there 
. are two abstracts of papers presented at technical 
ee conferences. One is entitled "Deep Water Pine Lavine 
” Techniques Improved" bv a firm of engineers fein. -Ehe 
re Netherlands, which was presented to the Technolocv 

21 Off-shore North Sea Conference in Norway in Sepntemher, 
pol 1974. And the other one, an abstract of a paner 

* presented to the Petroleum Mechanical Conference ir 

pee Dbalias an September of, 1974 tem ih dbescl sey erie 
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1 Cross-Fxam by Anthony 

2) Stress Calculated in Deep Water Pipelines." So those 
3] abstracts plus, the six other reports and articles ere 
4 also going to be tabeled as undertaken by Dr. Roed. 

> | In addition, I wonder if 
a I may get a word of clarification from Miss Minnina 

"| on this shingle Point borrow site so that I understand 
8 | the current position with respect to use of that site. 
9 Do I understand that you intend to use the bank behind 
10 | peesent 

the beach? Is that the Alternate source? 

- WITNESS MINNING: That is 

12 | correct and it is the site that has already been used 
13 | by the facilwty ati Shingle Point. 

14) Q And, you stated, I believe 
15 | ft is your intention then to use that site unless you 
16) are prohibited from using it for some reason. 

17 | A That 2S, Correct. 

18 Q And, you have at this 
= | presence no environmental objection to use of those 
ay Bites and you intend to prove its use in environmental 
oy terms unless prohibited by someone else. 
| A That 1s correct. . We are 
Ee also doing some tests on the materials on the deposit. 
| ; fe) Sani, «i= 

25 | A We are also doing some 
eo tests for quality on that particular deposit. 

a | Q From environmental terms, 
28 | 





there is no objection to use of that site by Arctic 
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| Cross-Exam by Anthony 
Zz 
| : 
would want the bird consultants to look at very closely 
- 
before susingmet. § Phat is one reason TEMES NOt’ a 
4 | 
| preferred site. 
5 | 
| QO You indicated also 
6 | 
i that it would not be used if it was prohibited. Can 
7 | 
you explain why it is expected that it may be 
8 | 
prohibited and by whom? 
9 , 
A The people at Shingle 
10 | 
Point who are already using it. 
ll| 
. || QO Okay, § Wonld 1ike “cS 
12 | 
\ continue, Mr. Commissioner, then with the few questions 
13 | 
| that were remaining to Mr. Dabbs on the question of 
14 || 
re-vegetation. You outlined in your evidence the use 
| 
of aerial technique for seedina of the right-of-way. 
16 | 
Could you tell me what time of year, or if there are any 
17 | 
critical times for this program? 
18 
WITNESS DABBS: Excuse me. In 
nes) 
the evidence it reads that following winter construc™ 
| 
20 | 
tion right-of-way the backfill mound pipelines will 
aN 
be seeded*and fertilized in the appendix C, section 
22 
headed "Implementation" as I discussed briefly in mv 
a8 
Slide presentation. I am now considerino seriously the 
24 
rae “| ; 
| application of most of the seed and fertilizer durinc 
25 
the winter months as the last operation following 
26. | 
right-of-way clean up. 
oF 
Following that, then 
28 | 
f the sprinc period following, of course, the winter 
29 | 
| esonsiructien GSevson, any acddit ranal seadiny aires 
30 
: seeding treatments of slope would be undertaken wits, 
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Cross-Exam by Anthonv 
aerial application of seed and fertilizer, either 
fixed wing, or helicopter. Both are used in richt-of- 
wav seeding. Helicopter would be used for a very 
specific placement of seed and fertilizer on areas that 
we want to treat carefully. 

To answer your guestion 
directly, the timing then is winter, immediately follow- 
ing eight leeway clean up and spring seedina would 
probably take place in the period of about the twenti- 
eth, no earlier than the twentieth of June through to 
about the first week of July. The northern end of the 
pipeline ParEeO or eicular the coastal plain as 
Jenerally the snow is rarely off that area before that 

being 
time. The other restriction there ope course tthe 
calving period of the caribou, which I am advised by 
our Mammals consultant that the twentieth of June 
aives it at least a full week leeway past the last 
date of calvina so as to avoid any disturbance to 
edavels Oa 


ae 


Further south, of course, 


seeding could and would start sooner, early to mid-June. 


Plots established at Sans Sault were on the nineteenth 
and twentieth of June and you saw the results of 
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l Cross-Exam by Anthony I | 
2 A subsequent seeding of rig | 
| Sites in the delta area have taken place anywhere from yl 
4 | mid-June to about the 10th of July. Quite often those 
>| Sites, the fatter sites that have been seeded as late 
6 | as the 10th of July have been rig sites right in the ie 
7 delta which were flooded and Simply not accessible in | 
| Lhe “springs | 
9 | : 0 Well, let's deal then with | 
aa the example which I wanted to bring out and which you 
ad have touched on, and that is the Situation where your 
12 | Seeding program runs in conflict with Caribou calving | 
13 | Or any other reason why you can't seed. What do you do 
14) in those circumstances? 
15) A Well, sir, again it's 
sae unfortunate we carry on here in the absence of prepared 
17 | testimony for Phase 3, which is where we discuss the 
2 impact on the living environment, and as this EOD LCG 
19 is covered at that time, or whereas we've touched on | 
20 it, I've already explained that to our knowledge there 
21 iS no conflict between the time of Seeding and the 
| Calving of caribou. / 
23 O SO 1S your advice as a | 
ol result of other conversations with other environmental | 
| 
25 consultants that there will be no conflict of time ,; | 
=e whether it's bird migration or caribou calving anywhere | 
= | along the route. 
28 | MR. MARSHALL: Well, you asked 
29 | 


him about the caribou, Mr. Anthony, and he told you 


A ea he v had some advice from a consultant on Caribou. 
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MRO MANTHONYs® OPK “owell I*11 


expand the question then in the terms that I have 
outlined. 
QO Are there other areas 


along the route where you're advised there are these 


the schedule you've outlined? 

A This topic has been 
discussed many times over the years with our other 
environmental consultants. Of course we've worked 
Suocely ac a team for five years now, and ali’ our 
thoughts and plans and recommendations have evolved 
Leogether 26 4a ,OInt grous, To date, there has been 
no direct contlict at whitch point seeding could not 
Bake pibace identified to me. We recognize that there 
Wid be birds in the vicinity of the right-of-way, 
Ehat aerial seeding Operations have the potential for 
disturbing birds. However, as it's been repeatedly 
brought forth in this Inquiry, there are many aspects 
to view here, and seeding and erosion control are viewed 
as a very major and very important measure to avoid 
serious environmental conflicts or impacts and though 
it's been brought to my attention by our own ecological 
SOMsi@tants Hat there could be conflict, they themselve¢s 


view the seeding an absolute requirement to mitigate 
the” impact of pipeline construction, 

However, in” addition to that, 
seeding operation as identified would he a one, or two 
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Cross-Exam by Anthony 
There would be no, need to return single or double 
passes of an aircraft, and no further acwi 1) harassment 
have not proven to be detrimental or have not shown to 
be detrimental to any bird populations. 

Q ly can-apprectate welll 
get into these questions of conflict and the questions 
of impact at a later Stage, but do I understand that 
it is your intention that if in Situations where, for 
some unforeseen reason there was a conflict, to proceed 
with seeding? ts that a priority technique and approach 
to be followed in the event of a Conia. eee 

A At this time a conflict 
hasn't been identified. However, the seeding is viewed 
aS a very important mitigative measure and the conflict 
would have to,be one which we have nO even viet aden— 
Pitied, ou seen, a isituation . 

Q Again I haven't had an 
Opportunity of reviewing your Phase 3 evidence, but 
have you done any studies on the effect of resvegetation 
in using the g*ass Species that you've used, the 
effect of trampling by caribou, the effect of whether 
the caribou like the grass and will graze in that 


area and these type of influences on your re-vegetation 


- program? 


A We've had studies, one Of | 
which was reported in Volume II of the Biological Report 
series, when we had an amologist working under the 
Direction.) Of Dr. Banfield.at the Sam Sault» test site 
LO attempe, to) evalnate, the effect thal Seen May Sr ig |e) 
have both on the small mammal population and conversely , 
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the effect the small mammal populations may have on 


the success of the seeding. The results are clear and 


have been presented and have been available for a 


number of years. Briefly the conclusion there is 


mammal populations,certainly normal mammal populations 


if;such a figure could be struck, do not present any 


problem in terms of successful re =vegetation . 


Now we ourselves have not had 


an organized study per se of the trampling effects 
that caribou would have on plots. However, that work 
has been reported on by people such as Dr. Mitchell 
who has worked at Prudhoe Bay. He has found that 
caribou do seek out and consume the grasses that were 
seeded on plots. If you recall the slide I showed 
of the combination of tundra stripping replacement 
Seeding near the Firth River, my comments there were 
that I've observed caribou tracks where they have 
annually crossed through those plots several times, 


certainly at least once each year since they've been 


established and the combination of those two techniqued 


21 bortai 5 SURI 


/ reduces the attractiveness of the right-of-way to 


caribou. 


The other observation we 


-have has been in relation to some of the work in the 


rig seeding program where it's been observed that 


the nugget Kentucky blue and @ygmo timothy and the Arcta- 


red creeping fescue have been severely cropped by 
Caribou and these plants have not suffered as they 


have reqained their former cover pane Vs. 


i think that's a review of tha 
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topic as we have it today. 

Q The re-vegetation 
program, both with respect to physical erosion and 
thermal erosion cover have taken place in plots that 
have not been cut down by caribou dining on them or 
trampling over the area. Is that what I understand 
the plots that you showed to us in your slide and 


the studies you've done? 


A Sorry, I'm not clear about} 


the first part of your question 
Q The studies that you 
referred to and the Slides, those studies dia not, 
on physical erosion and thermal erosion, did not take 
into account the effect of cutting down, of the 
eating down of the grass to a low level by animals. 
MR. MARSHALL: I don't under- 
stand that question either. I'm sorry), My. Anthony, 


the slides depict the Situation as it was. 
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1 
>| MR. ANTHONY: I just wanted to 
5 | ensure that the test results that we have been discuss- 
4| ing and you used the slide as part of your presentation, 
5 | the grasses were studied there and the test that you 
| illustrated, the grasses were unaltered by cutting down 
7! of the grass, whether by eating or mowing or any other 
a | way. Is that accurate? Your test results are grass 
a | in the peor at State as it grew without any cutting 
10 | down of the grass. 
11 | A The slide I showed was one 
12! in which caribou had passed through many times and have | 
13 had ample opportunity themselves to eat the Geass... The 
a | work in the Mackenzie Valley is well beyond the presence 
rs | of Bering ground caribou in large herds, and we haven't 
ie| had an encounter with the woodland Caribou, and as 
a they travel in much smaller groups that's not anticipated 
| to be a problem the Mackenzie Valley the 
1] latter example I used of the rig seeding has been an 
30 | evaluation of the performance of those species named 
51 following severe cropping by caribou. 
ss : Q Finally, I'd like to | 
oh direct one question with respect to the winter seeding | 
a procedure you outlined. What techniques do you 
| | propose to employ to ensure that the seeds don't wash 
Bic) away with spring runoff? 
ai A The physical situation 
al in which the seed and fertilizer might be spread in 


PtESewet walla howd ckhhe:lseéd as the backfill material, 
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Cross-Exam by Anthony 
irregular frozen ences ana chunks, of, soigk.. That, an 
itself will hold the seed and fertilizer in place, and 
as I said, there will be a need for dress-up seeding 
particularly on sloping terrain, but in those cases 
of course we will be there in any case with other 
treatment such as a placement of erosion control mats 
and the hand planting of stem cuttings in those areas 
of high and perhaps even medium erosion potention there 
would be a need for additional spring work. 

O You'd expect then that 
in any event you would require, for example on the 
North Slope of the Yukon, to have aerial seeding in 
addition to the winter seeding program that you plan. 

A I would expect there 
will be a need for some. However, the streams and 
rivers that would be crossed would require a small 
ground crew, in conjunction with the engineers of 
course, and their physical drainage erosion control 
measures being put in place, and at that time either 
at a helicopter seeding of the immediate area, or if 
the area is Snead enough, it's quite feasible to seed | 
some of them by hand with a cyclone spreader. 

Q Lite Lake tos.)00k then 
fer a moment, Lf 1 may, to the section dealing with 
ground water springs and we've had through the geo- | 
technical panel discussions about the effect of pondings 
and icings, and I don't intend to repeat that but perhapg 
we can get a few of the broader environmental terms 


Serted out, arid Dr, lemstock, wr Ms. Hesnstuck, woulea yu 
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Clark, Dabbs, Harlan, Hemstock | 


Koskimaki, McCart, Minning 
Williams 
CrossExam by Anthony 


agree with me as a starting point that the incidence 
of pondings and icings will increase in those areas 
of extensive ground water activity and springs? 

MR. MARSHALL: Excuse me, Mr. 
Commissioner, I don't meant to interrupt. I understood 


from Mr. Scott that what counsel were intending to do 


was to cross-examine with respect to those matters that 


applied ‘to terrain, and then after they had all finished 


they would move onto water, and then they would move 
onto Matters of air, “andi Had YTather hoped*that) i¢ 
that were possiple’ that Dr. Clark might be able to get 
away Thursday night. He has a rather important meeting 
on Friday, and I was ees wondering whether or not 
counsel are able to follow that sort of procedure. 

MR. SCOTT: As horrible as it 
seems, I think that was our intention and we should 
perhaps stick to it as long as we can. However, this 
question is clearly a terrain question. 


MR. ANTHONY: Mr. Commissioner, 


MR. SCOTT: He's talking about 


ground water. 


| 
| 


| 
| 
| 
| 


MR. ANTHONY: Mr. Commissioner, 


I agree with that and I excluded all the questions that 


I thought related to water, in particular to icings 
Wa material Azaniag with the water regime. I assumed 
that since Dr. Clark led most of the evidence with 
respect to ground Hatin? problems, icings and pondings, 


as a result°* of the chilled pipeline coming in contact 


| 
| 
i 
| 


| 
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Clark, Dabbs, Harlan, Hemstock 

Koskimaki, McCart, Minning 

Williams 

Cross-Exam by Anthony 
with ground water that he would want to be here for 
those questions, and therefore I propose to ask them. 
But I am in your hands, and the hands of Mr. Marshall 
in that regard. 

MR. MARSHALL: That's fine, Sis 
as longreas.they would try. If they could, I would | 
appreciate it if Dr. Clark could be accommodated on 
Thursday evening. 

MR: ANTHONY: I see the 
microphone has been passed to Dr. Harlan. Do you wish 
to answer that question? 

WITNESS HARLAN: Would you 
repeat the question? 

MR. ANTHONY: I've lost my 
Emadna-ofs thought. 

| @) Boclarbed ott, J think, 
hoping to get agreement as a basic starting position 
in areas of extensive groundwater activity, such as | 
areas of ground springs increase the likelihood of 
ponding, icings, and these sorts of problems that 


Din Glarkahass discussed .arlaer. 


A Yes, in the sense that 


the occurrence of icing is related to ground water 
O's 
discharge./And on page 29 and 30 you've outlined areas 


which you say have significant ground water activity. | 
Now the first area’on page 29, if Im accurate, in fact | 
covers almost the entire North Slope of the Yukon from 


the border to Milepost 290, is that correct? 
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Koskimaki, McCart, Minning 
Williams 

Cross~Exam by Anthony 


6) And the second area of 
these potential problems of significant ground water 
activity covers about 300 miles of the Mackenzie Valley 
line itself. 

A Yes, along the flanks 
of the Franklin Mountains. 

Q We're involved, then, with 
at least’ two very large areas of Significant ground 
water activity. 

A Mess 

Q And I understand you are 
conducting a study which you outline on page 31, to 
identify further areas oe extensive grounj water acti- 
vity. Is that -- when is that Study expected to be 


completed? 


A There's a misunderstandina. 


The study mentioned on page 31 is to better define the 
source of some of these springs in the known areas, or | 
to identity additional areas. 

2 Q P-see, soryour study 1s 
then restricted to those broad areas that you've outlined 
as already identified? 

A Yes. The program that 
we have proposed, is proposed and to this point has 
been accepted by CAGSL, will be in March or ADL sat 
this coming year. 

0 Would you tell us what 
Studies you have done to determine that there are neo 


other areas beyond the two that you've identified? 
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Williams 
1 Cross-Exam by Anthony 
Z | A Extensive reconnaissance 
3) of the line. These areas are very evident from the | 
” aa. x2, | 
5 Q Sorry, Escoulan tt hear | 
6 | the last part “of syour answer. | 
a A These areas are very | 
8 | evident from the air. 
9 | ; Q You are satisfied and 
10 | have so advised Arctic Gas that there are no areas | 
12 beyond those two broad corridors worthy of further 
12 |, study to determine ground water activity. | 
13] a A On the pipeline, route 
14 | Yes. 
15 | Q Now, in areas of heavy 
16 | ground water activity, if possible would it be a 
17 | recommendation that they be avoided and the pipeline 
18 route be re-routed around them? 
19 || A Only iisthey are cote 
20 problem areas. 
ou Q On an area of heavy 
TP ground water activity would that be a type of 
23 potential problem that you would suggest, or is it 
24 | only a problem if your remedial measures don't work? 
ae WITNESS CLARK: I think the 
26 | point that Dr. Harlan presented with his slides here | 
27 was that these icings, both on rivers and land, occur | 
28 | naturally. If we found that we were going to induce | 
29 | a new icing in an area where they occur naturally, and il 





30 that itocing wouldn't affect the pipe, the right-of-way, 
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i Cross-Exam by Anthony 


or present any environmantal hazard, we wouldn't do 


fh 


anything about Tt. Lf there was an area where the 


| pipeline could be affected, or we could cause an 





environmental problem, we would -- our next move would 





be to look at a mitigative method -- measure. 
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Cross-Exam by Anthony 

We did not have confidence 
that the mitigated measure would work, then we would 
re-route. 

QO What did you mean and 
perhaps you could define the terms a little moreas 
"an environmental hazard" beyond the sort of hazard 
that would affect the integrity of the pipeline? 

; A Web, Dilfean icing 
could produce a slope stability prohlem that would 
not necessarily affect the pipeline but might affect 
the “river by "blockage for example, but I would view 
that as an environmental "hazard. 

0 Since you have run 
into these problems of ground water icinas over such 
large portions of the route you can expect, can you 
Mot, that you Cate have to put your Line over at 
least some ground water springs. 

A We have not ‘run «into any 

water 
problems of ground /icings. We have run into the 
phenomena of ground water icing. It is a natural 
feature of ane landscape there during the winter that 
icings occur. 

O Have you attempted or do 
you recommend that the route he re-routed to avoid 
areas ‘of natural icing? 

A No;Cwe do not: 

WITNESS HARLAN: Possibly I 


could make a comment on that. While it is true that in 


general that 1s not so, we heave, mm Teh) meyde 


oo : 
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Cross-Exam by Anthony 
recommendations Scud ee basis of our fishery studies 
that in particular instances the route be changed to 
avoid a spring or an aufeis area, but I think this 
should come in the next phase of this particular 
panel. 

@) Iwill assist my friend, 
Mr. Marshall by proceeding questions of cround water 
icinags and terrain as compared to river icinas and 
proceed with those questions at a later date. 

You have identified i1cings) 
as a potential environmental consequence of a chilled 
pipeline going through areas of Ground water activity. 
Could you outline what are other potential environmen- 
tal consequences of having a chilled pipeline comine 
in concact with springs--ground water springs? 

WITNESS CLARK: Well, Dr. 
Harlan showed you a slide of a onen water area alongd 
the Arctic coast which is the site of a large body of 
Over-wintering Arctic ‘char. Now, if our pipeline were 
to deplete the source of the water to that sprinc, that | 
would be unacceptable environmentally. 

QO Would you agree with me 
that in chilled pipelines to an area such as we have 
Ween describing could result an the lidquifaction of 
the soil in that area? 

A Absolutely not. 

0 And is this because of 


remedial measures that you can take? 


Kh Ile, . i Ea ORe, See nU maaan 


& al fa) i 


19oem< 


‘Tr 
+o 01° so Fe Slama of) no enoidtabnanmooes 
; at jvot-mly @epdaten? selwotszeq. ak gedd 
Li tocl eee Shows ro ofitqge # Blove 
ein’ Qe wend sxer ati wl emos Bluode 
.laa8aq 
ereni Pes A 
+0 2A)? raehenoo1g yd DisdagemM: .2h 
i: tao 4 (iam Bs aber? base Bont 
ae fol’) Lv awon sagonly daiw. boeasotg 
is vt aug Q 
tin iiennoriviae Lettasio0. 6.88 
Pots coveuds palop tonllogke 
ron re Serlw ani i4uo boy Sued 
) liven 29, 2e0netesenéo. [69 
t 438 Atiw Joadnoeo al 
; ‘rae © Oy beworta neiiee 
= : tw J2n00 DLs5cA eds 
; i iilo Dl Yor’ paftedtatweieve 
mi Se soem etd efetldab. of 
. [iiseconnetiven, ofdrtqsogsa ed Bigew 
' tua 
: hoy ov; 4 sentioqiq belfiido nwt gaeds 
eS il Meret Sivoe paidbeseab assed 
note ted? ab Lion eg. 
<tr [2 Oech A 
Mepped Lot aap Foegin } 





1e? Ine Gov 2040 eaertpesem fsibamet 


4% 





ALLWEST REPORTING LTO. 
BURNABY 2, B.C. 11980 


ho 


<< 











Clark, Dabbs, Harlan, Hemstock 

Koskimaki, McCart, Minning 

Williams --Cross-Exam by Anthony 
confused with terms. Liquifaction is when soil loses 
essentially all its strengths and behaves as a viscous 
liquid. We are freezing the soil off. We cannot 
postulate freezing off the spring and having liquifaction 
at the same time. They are incompatible. 

Q I understand that one of 
the dangers outlined in the Smytten Report suggests that 
the liquifaction may result the following summer as a 
result.of ponding outside of the influence of the 
frost flow. 

A Liquitaction of the back- 
fill in a seismicly—-active zone ‘could occur if the back- 


fill were completely thawed, saturated, sand or silt and 


Larikawere-—lbiquisactton, tif dt were to occur on a flat 


LS Of 
area it/no way a consequence. If it were to occur on 
a slope it would be of consequence. That is why in the 


area which has a potential for liquifaction we use 
granular material which does not ligquify on slopes. 
QO Okay. What about the 


HOS Sibi tyiscotscrestinc ice lenses? 


A Ice lenses? 

Q Yas.! (Is: that.a potential | 
environmental result? 

A That has been the subject 
of our extensive discussions on frost heave. That is 


ice lenses we are talking about. 
O ram menely trying to @et 
an agreement as to the potential consequences that you 
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OCck 


ef it. Now, you need not repeat the detailed ceo- 
technical evidence where we discussed the problems 

of the water, the contact with the pipe and the 
consequent icings and so on. But do I understand vour 
evidence in dealing with these problems to be that 

the remedial measures are basically the insulated pipe 
through the frost flow and the use of mound breaks to 
re-route surface drainage or subsurface drainage that 
has ne to the surface? 

A We are talkinc about 
ice lensing now? 

2) Well, no, deal with the 
general problems associated with ground water 
activity, in particular Spring ACervity. 

A Veo (a stew: aa, dat 
there is extensive around water that means very 
permeable soil means a non-frost susceptible soil so 
we would not have to use our surcharge method to 
inhibit frost heavals. That is only used where there 
is frost susceptible soil. If we were reaguired to 
maintain fléw around the pipe, we could use either an 
insulated pipe where there is sufficient heat coming 
into the area and conduction keeps the frost flow 
down to a very small size or else we would carry the 
water through the zone that could he influenced by the 
cold pipe with an.insulted culvert. That patiacus.ai 
techniaue also requires a fairly substantial flow to 
be required. 
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Clark, Dabbs, Harlan, HEemstoc} 

Koskimaki, McCart, Minnina 

Williams 

Cross-Exam by Anthony 
would acree with me, would you that the maintenance 
of natural drainage patterns should be an environmen- 
Pat objective imeene planning of thas? Line? 

WITNESS HARLAN: Yes, I would 
agree with that. 

QO And therefore, the 
techniques of the geo-technical panel have outlined 
that the pipe through the frost bulb, for example 1s 
very important remedial techniaque from your point 
of view? 


A . Are we talkina about 


surface drainage or subsurface drainage? 


perhaps 
O We will deal/wath the 
enpcurtace drainage at this. time. 
A I think there is some 


confusion here in that there is natural dispersion 
within the subsurface drainage system. To maintain 
the micro-drainage is not in my opinion necessarv 

To maintain surface drainage, the qeneral Crainace 
Pacterns, ts more important. “So 1 think there will be 
situations where it may be advantageous to maintain 
the natural subsurface drainage patterns where others 
it may not. 

Q Excuse me. Then perhaps 
leu Ss turn to the area that we. agree 1s. of major .concern 
anc that is the question of surface drainage.., And I 
would like to look again at this question of the 
mound techniaue of the utilizing the mound break. And 


rather than dealing with it in general because I think 


% 
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Hhave discisweed it t 7d’ ‘the “loa —technical panel at 
eerengchn. “Er would ‘like to once to a specific | 
mle and get ran Ceaieaes on of how this technique ‘ 



















ae perhaps EO assist you and other counsel, | 
I would refer to the alignment sheet, alignment sheet 


a 


MeetsoH-1011, which fan) ) 


THE COMMISSIONER: That one. 
Q Yes. Which I have opened 
behind you. The end is open also on the exhibit desk 


there, which I believe demonstrates the north of Fort 


| 


p00 Hope what is meant by horse-tail drainage patterns 
Now, I just use that as 

an example of where on one alignment sheet there is 

an indication of some horse-tail drainage and I 
Peliave this drainage pattern repeats itself a 

Riser of times at a number of locations throughout 
he pipeline route. | And I think it can be identified. 
Am aT right, Dr. Harlan? On that map is the rouchly 


el dark lines on the alignment sheet running 





a8 the pipel ane route. Are we all together on 
‘ a ‘ av 


Ne We are all together. 


pe “ig ue . Could you tell me how 


. i a y 
| fom Bearrege:| 
Me aang jf Okay. Mound breaks would 
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Clark, Dabbs, Harlan, Hemstock 
Koskimaki, McCart, Minning 
Williams 
Cross-Exam by Anthony 
be provided at the natural drainage depressions. 
19) Using that as an example 
how often and how regular would you require mound 


breaks? 


WITNESS CLARK: There is a 


classification system given on the drainage and erosion' 


control measures and that is further elaborated on in 
the exhibits and I do believe that does give an 
average spacing of mound breaks. 

0) Could you give me an 
indication of what you are talking about as far as 
Spacings in an area such as we have been describing? 

WITNESS HARLAN: The minimum 
spacing indicated on the alignment sheet should be 
200 feet. 

QO Now, would you agree that 
the concentration of water into larger streams in 
an area such as this would pose the greatest potential 
environmental hazard? 

. A I am not sure I follow 
the question. 

16) Well, you obviously will 
not be able to construct a mound break to maintain a 
Natural drainage in that point at each and every drain- 
age runnel, I believe it is called along the route. 
And I take it etn what you said and what Dr. Clark 
had said in earlier evidence therefore that the water 
at each of these runnels would come to the surface and 


“ ad 


would run to the nearest mound break and then across 


the pipeline at that location. Is that, in fact what you intend? 
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HOGI AA We are not interrupting 
sub-surface flow completely. Sub-surface flow will 


Occur across the backfill mound as well as the mound 
breaks. 


18) So in an area of horse- 


tail drainage, as indicated there, you expect that the 
natural drainage of those runoffs would continue 
across the mound break? 

A Not only the mound 
break, sir, but ‘across the backfill mound as well. 

Q Would you anticipate 

an area such as that, that there would be water ' 
forced to the ditPaae in those drainage patterns going 
across through the mound break? 

A During some parts of the 
yar, yes, say for example following a storm. 

Q And would you agree then 


with me that this concentration of water throughout 
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these runnals onto a larger stream along the pipe 
heading to a mound break constitutes the greatest 


potential environmental problem in that drainage 
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Er, for that distance would not cause any erosion or 
a6 | other problem? 
; A No, we don't believe it 
th would. The up-slope side of the berm would require | 
| protection along the lines that we've shown in the | 
x | Drainage & Erosion Control Report. 
. | 

- 5 Q Themtiiibelieve that, Mr. 

‘ | Hemstock, in your evidence earlier you say that in | 
at determinng environmental impact you ‘ve relied on | 
| Environmentai Social Committee Reports in part, and | 
4 in one of them, Report No. 7337, by Dr. Hughes and | 
as Mr. van Everdingen, they come to a slightly different | 
conclusion. I'd like you to perhaps comment on your | 

| conclusion. | 
15) 
| In ef@amining this horsetail 
as drainage, they state Ae vagewsss OF taat report, that, 
a "Drainage of sloping till plain is typically | 
= by seepage and sub-parallel shallow vegetated 
| runnels | 
20 | 
¥ And this is what we've been talking about. 


"Concentration of water from the runnels into 


Pua. larger streams by: pipelines routed across this 





drainage constitutes the main environmental 





wagardter,tibbeplaings: 


You wouldn't agree with that? 


agree, If all the water were concentrated into the 
new channel, 


Siete particular 


WITNESS HEMSTOCK: 
No, I certainly would 





a new channel would re-establish under 


flow pattern. 
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| 


Q But the structuring that 
have | 
you anticipated with the berm breaks approximately 200 | 
feet apart would not cause this type of channeling that 
they're referring to? 

A Yes, and that 200 feet 
is an average there. The actua] location would be 
determined in the field where it occurs. 

WITNESS HARLAN: May I 
add a point here? We're dealing with terrain type 
R.K.M., which is not a highly permeable material. 

We're also dealing with fairly gentle slopes so the 
volume or quantities of ground water flow involved 
are in fact quite small. 

WITNESS CLARK: That slope is 
less than 3%, as shown in the alignm ent sheet in that 
classification ays came 

WITNESS HARLAN: So there is -- 
we don't have significant quantities of water that 
we are dealing with? 

Q So you're satisfied that 
a conditions of horsetail drainage, and I don't 
want to necessarily rebiracrtohinan pabeicuvar Loca= | | 
tion, so therefore you may expand yar answer to 
include greater,slopes of greater degree. The 
remedial measures you propose, you feel, can adequately) 
deal with that problem of channelling along the 
pipeline? 

A Yes, very definitely. 
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Koskimaki, McCart, Minning 
Williams 
Cross-Exam by Anthony 
studies on the erosion and on the slopes of 3 degrees 
and the effect of -- in this drainage pattern in 
Babeiculer. 

A Not in ‘this 
Datcern, no. 

WITNESS CLARK: We've made 
use of studies by other than this. 

QO You made use of studies 
by other than this? 

A Strang, for instance, 
who was specifically looking at erosion and drain 
sensitivity related to slopes and so on. 

-Q We may be getting back 
to it. Thank you. In addition to the mitigative 
measures that you've outlined in your evidence, trek 
like to suggest, Mr. Hemstock, that perhaps there 
are other mitigative measures available to you, just 
to put on the record and to ensure that you as an 
environmental consultant agree that these measures 
should be and could be implemamted from time to tame. 
IT would think you would agree as a Starting, point) that 
in addition to those five you mentioned, that the : 
location of facilities such as compressor stations 
and fuel depots and so on is another mitigative measure 
to prevent detrimental environmental impact. | 

WITNESS HEMSTOCK: Yes. 

Q And have you been involved 
in the question of location and re-location of compress-~ 
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Cross+Exam by Anthony 

A Yes. 

Q And are there currently 
any compressor station locations that are under study 
for environmental reasons? 

A Ves, 

Q Could you tell us which 


Ones you are presently examining? 


A I can't recall the 


s 


Station numbers, but there are two stations in the 
-- along the coastal plain that are located in or near 
snow goose Staging areas, or areas that have been used 
in the past for snow goose staging; and we will be 
taking a look at whether they could or should be moved. 
This year, though, the evidence was that the snow geese 
didn't use that area at all, so again we have to take 
another look at ye importance of it. 

Q Were you looking at the 
re-location of any compressor stations for terrain 


reasons? 


A Not that I am aware of, 


no. 


Q The Pipeline Application 
Assessment Group in their report at page 217, and I 
merely give you the reference, but they suggest that 
the re-location of the compressor station at Thunder 
River -- and there were others at times but I'11 deal 
with that one specifically. As a result of their 


request, was there any environm ental re-evaluation 


done. of that-compressor station. locat Lon? 
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-_ ross-Exam by Adthony 
; A I can't recat] that 
i there was, but perhaps Mr. Williams is aware of 
i. something there. The compressor station at Thunder 
‘ River? 
5 
MR. MARSHALL: I'm sorry, 
i Mr. Anthony, are you talking about, because of terrain 
ia considerations, or environmental considerations, or 
i are you not being that specific? 
| MR. AMPHONY: “Liskhougnt ‘2 
ig restricted it to terraimeconsiderations. The one 
Cage é 
i I'm referring to is on page 217, 
2 | 
a "Pipeline Impact and Valleys," 
ry and on the top paragraph there, in dealing with this 
| Thunder River compressor station, the Pipeline 
| Application Assessment Group suggests that the 
ey re-locationof the compressor site to a better drained 
| area a mile or so from the valley wall. I was wondering 
7 | whether that suggestion had been taken up, or whether 
1S) | 
| it was being considered. 
: | WITNESS CLARK: It was looked 
oy | 
oa) ete I forget now exactly what decision was reached. 
AD 
bs eo That particulary Sstat#on el wnecabl, iis not at the 
5 
i hydraulically balanced point, because that particular 
ae 
a point falls right into’ thetmiddle: ofthe river.) Two 
ad sites were looked at, one upstream and one downstream, 
e:, | 
is Q Well, I believe that 
a the site that presently is chosen is located as 
59 | 
ing far as the confluent drainage from three small lakes. 
Now, have you atudied, ti@emtigghs: of. thin, “and is 
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; any reports or studies, or can your counsel advise 
| us of where this matter stands? 
Bene A As I say, I don't 

: recall the details, but I know that we have moved | 
; Stations for similar problems to improve drainage or | 
4 foundation conditions. 

" WITNESS WILLIAMS: My recollec- 
| tion is that there was a double-barrelled situation 

in that area where I think they suggested moving the | 
a pipeline route about two or three miles farther east. 
«| wemewat MOL Correct, Mr Antony: I havent read it | 
i: for a long time but it seems to me at Thunder River 

i” they suggested going upstream about three miles where 
| the proposed Mackenzie A anwar location was, so the 

. Pocation of the -Statron would then, 1£ there was a 

44 route change, the station location would change. We 
. examined it but have not decided to recommend any 

eh route location change in that area. 

ta 
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Cross-Exam by Anthony 

Q iW gather from what Mr. 
Hemstock said, Phere is no pressure from environmental 
advisors for the re=location of that compressor | 
Station either. 

WITNESS WILLIAMS: No, I see 

that 
in the -- the only reference I would think here/has to 
do with two concerns in our area: (1) is the crossing 
Of the river itself of the pipeline, and Dr. McCart 
WOuld be= looking au @nuate; sana (2) the other there is | 
apparently a concern that the compressor station 
might impact on the wilderness scenery along the valley, 
I believe there is a suggestion there it might be 
moved on that basis. 

I'm not aware that we have 
done any site-specific studies of this particular 
station. 

Q Are you intending to 
re-evaluate the site locations at the time of final 
design, or is this a dead issue as far as you are 
concerned? A No, no. All of these 
compressor stations, there will be site specific 
work done just as there will be for borrow sites. 

Q Well -- 

A Generally, thotgh, it 
waid be a matter of the details and a fairly small 
move involved. 

Q -- you touched in answer 


to the last question the next point I would like to 


Suggest as a mitigating measure, and that is mitigaté#ng | 
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environmental impact and the role of aesthetics with- 
out necessarily getting into the details of what is 
aesthetics and how you should ee them, would you 
agree with me that the principle of restoration and 
the re-contouring, of cleanup and control of herbicides 
and other aspects of aesthetics should play a role 
in the location of the pipeline and the restoration 
or re-vegetation program? 

A Yes. 

Q And. that for, purely 
aesthetic reasons then, you would recommend that there 
be certain programs of restoration and re-vegetation. 


rN Jig simahey parte ly ee 


Q Above and beyond problems 


of erosion control and so on, purely to maintain an 
aestheticly Pree environment? 

A That's right, and with 
other factors being equal, the location in some 
cases can be modified in order to satisify aesthetic 
reasons. 

@) Another mitigative 


measure could very well be the question of contingency 


planning and planning for problems unexpected or 


accidental problems. Would you agree this is a tech- 
nique of environmental protection? 


A It's a technique of 


environmental protection and it's also required, of 


course , for ithe satisfactory operation of the pipeline. 


| 
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Cross-Exam by Anthony 

Q And are you presently 
involved in the preparation of/cont ingency program? 

A We have done some work 
On it, yes, and I've been in touch with producing 
companies who have contingency plans in force now. 

Q Could you tell me what 
work is being done on the area of contingency programs, | 
what subjects you're studying and what type of plans 


are formulated? 


A With regard to what 


Kind of impact? 

Q Well, we'll deal with 
perhaps a few particular ones, the use of explosives, 
fire and fire prevention, control of oxi Go ispid-l.s. 

A Well, the use of explos- 
ives, again there abe Strict regulations and so on 
Which are required in the use of explosives. We would 
expect them to be primarily used in the construction | 
process, and from an environma tal point of view, there 
is, in my opinion, very little concern because there 
iS Vireual ly no wildlife in the area. 

In the event: of toxic spills, 


which would include oil or fuel spills, the contingency 


with those plans which are already in force by the 


producers and they include the location of such things 





as absorbent materials, vehicles, dyking material and 
so on, and oil booms, clean-up devices at strategic 


icc owons. «ious thay frre) Thome, aie the kind of..th ings 


ais 
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Williams | 
Cross-Exam by Anthony | 
which we will be involved with. | 
Q Well, I'11 deal with the | 
toxic question in a little more detail in just a moment, 
but do I understand that you. are recommending a 
-comp-ehensive contingency plan with respect to fires 
and explosives, as two examples, or are you relying 


On government or other regulations to provide you 


with terms and conditions of such a contingency plan? 





A We will have our own 
regulations with regard to explosives. 

With regard to fires, we will 
== well, I think we have already stated in the applica-| 
tion, the criteria there. We would expect that the | 
pipeline itself would have very little impact on the 


number of fires again because construction is in the 





wintertime. 
The other aspect is, of course, 
u 19 that surveillance of the pipeline on its regular basis 
i 20 will be a method of much quicker detection of fires . 
20 along the right-of-way, and we would think that this | 


would in fact be an improvement on the fire situation. 
So we will have those kind 
of things particularly in the operations criteria. 


Q Dealing then with the 


- preparing a comprehensive contingency plan for dealing 


with accidental spills, or are you relying on someone 


| 

: 

fuel and toxic substances, are you as Arctic Gas, | 
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Clark, Dabbs, Harlan, Hemstock | 


Koskimaki, McCart, Minning 
Willi 
Cross-Exam by Anthony 

is already available in industry for that kind of 


planning, and we will be involved with a group that is 


already formed, and it's called DEPU, Delta Environmen- | 


tal Protection Unit, and they have already several 
hundreds of thousands of dollars of equipment on-site 
at Norman Wells and in the delta. We will be co- 


Operating with that program and adding to it. 


Q Well, have you formulated | 


} 


yourself “any terrain protection suggestions, or criteria 


that you will demand? 

A We haven't anything 
different so far from what is already practice with 
this group. The principles arewEaatein winter it the 
spill is in winter, that you.dyke it off as quickly as 
you can, that you clean up by pumping and if it's 
fuel oil, burning the waste product, that you do not 
go on with large vehicles and do a land reclamation 
jake you, do in the south, that you Jocate: the fuel 
storage and so on at reasonable distance from water 
courses and water bodies, that you provide dyking 


around the storage in order that breakage of tanks 


and so on is prevented from causing spills onto the 


_ land or water surfaces. 


Those general kind of 
things are already standard@ practice and we would 
simply pursue that, or follow that. I really don't 
think there's anything very different about our 
operation. 


Q Well, in order that we 
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Clark, Dabbs, Harlan, Hemstock 

Koskimaki, McCart, Minning 

Williams 

Cross-Exam by Anthony 
may perhaps comment and consider the spill, I wonder 
if your counsel could provide us with copies of the 
-- this organization's recommendations and environment- 
aleprotection criteria? 

MR. MARSHALL: Well, why don't 
you ask the witness about them, and whether they exist, 
and so on? 

MR. ANTHONY: I assumed that 
they existed because he was going to rely on them and 
net go beyond — that. 

Q Now, are there in fact 
environmental protection measures that exist through 
Enis organization? 

A Surely. 

Q And could we then obtain 
copies of fhese regulations so we may study them in 
detail? 

A Yes, I'm not sure how 
much -Of this 1s written dowm and how much of at is 
Simply in the field in practice; but whatever there 
is we can provide for you. 

MR. ANTHONY: 

Well, perhaps if counsel 
then can prov_ide us with that, we can proceed with 
more specific comments or questions as to the size 
of the dykes and the types of dykes, and whether they 
Will werkvan the Arctic terrain. After we*ve) had 
an opportunity to examine that material I'm sure we 
will have occasion to proceed with those questions 
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Clark, Dabbs, Harlan, Hemstock 

Koskimaki, McCart, Minning 

Williams 

Cross-Exam by Anthony 

MR. MARSHALL: Well, if you 
have any specific questions, why Gn tc youTwny co see 
if Mr. Hemstock can deal with them? He has some 
familiarity with the techniques that are employed, and 
perhaps we can dispose of we and NOt have to reruE 
to rt at a later dave 

MR. ANTHONY: I"m prepdred to 
deal with a few perhaps general ones until we've had 
a chance to examine the basis of your recommendations. 

0 Have you made any recommen 
dations then to Arctic Gas with respect to method and 
places of re-fuelling: 

WITNESS HEMSTOCK: No. 

QO Have you made any recommen> 
dations, for example, as to whether or not fuelling 
should take place on ice during the wintertime? 

A Well, those regulations 
eave partever the land use regulations. ‘low we would 
certainly follow those regulations. 

A Q Have you made any 
recommendations as to the storage of toxic chemicals 
and the use of containment dykes? 

A Again those are -- yes, 


we have mentioned those in the application. The basics 


are that the fuel and toxic chemicals Wie dilenpen Sieoxs 


o) 
on 


in tankage protected by dykes with a Li. i/4 volume 
safety factor. 
6) T believe most of the 


other questions relate to the ayuatic phase, so I wit. 
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Clark Dabbs, Harlan, Hemstock 


Koskimaki, McCart, Minning 
Williams 
Cross-Exam by Anthony 


defer those questions at this time, except to bring in 


Mr Koskimaki, Lf I may, for a moment. He's been 

sitting quietly there for the morning, and deal with 

the question Of Lubricants and other toxic chemicals. 
Canryou, vall. me, vou 


recall last time when you were here we asked the 


question of the use of high temperature lubricant 


W 


Such 25 = 2oLaxso-140, and other Libricants of that 


nature, and can you tell me whether your plans have 


firmed up any further, and whether in fact you intend 


me use tress types Of Vubricants at the Compressor 


Station? 


4 


\O 
wo 


, 











aonup sbons To? of 


L 2 ,.t8%6nt3eokH 3 


71 vis iy. | hae 7 
' 
) ewer : : 
‘: 
. : 4 
i 
7 rT 
| i ‘iy f r 
’ ‘ 





i) 


L29050 
Glark, Dabbs, Harlan, Yemstock | 
RKosmimdki, MoCart, Mannind, 


Williams, 
Cross - Fram by Anthony 


A No there has not been any 
BeLinige.change,in any plan. The turbare. machinery 
specification which we have issued. to manufacturers 
goesnit. specifically, exclude, the use of these type of 
iubpracants.... 1 think gt 2s the, general feeling that they | 
Wouldsneot be.used im the compressor but I think, it is 
ert a, latéde biteopen. on the, turbine portion of Et. 

QO Therefore the possibility 
of this highly toxic lubricant,still remains. 

A Yee, Sir. 

Q When. do yougexzpect, to be 
imme position, to, know eit. or not you.will be using 


anc therefore storing these materials? 


99] 


A Probably Later on thi 
Sorina when the, specific type of turbine, 1s. selected, 


the 


y) 


. . ' 
pecific manufacturer, then we would know for sure 
Weicmelubriceant would be sused., | 


Q Since there is a 


ort 


of this lubricant being used, what protection measures 


eossibility 
| 
do you recommend to insure it doesn't get into the 


environment? 


A Sea ts I Selganalice sales | 


General intention is to transport the lubricant hack ) 





out of, the Arctic. after it has. been. used so it won’t be 
Gicnecetwwoat jm, the Amctic, kf it is of this toxic type 

ft wouldn't. get into the enviroment from somethina | 
like a line break because it would not be used in the 


compressor I don't think. 


QO You would recommend then | 


that that technique be utilized. The technique. of 
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group stated that th 
from 
here that the, enviromental 
survey of our sponsors and 
regard to the use of these 
that we have so far and we 
me that they ian be. replac 
now in most operations wit 
Ehat conclusaon is finally 


shaping up now then we wou 


Buohly Loxac Lubricants no 


me) 


Roskimaki's earlier attendance counsel filed a 


Cee, Danbs. = tar’ an Memstock «| 
KOrriinnn) , Mecart; Minning 
Williams 

Cross = Mxarm by Anthony 

A I believe that was what the 


ey were going torde. 


Mi ao) OCK I might add 
standpoint we see aeeaa a 
getting a recommendation with 
lubricants and the evidence 
have not quite completedthis 

ed and they are being replaced 

h non-toxic materials and if 

reached as it appears to be 

la be recommending that the 

t be used at all. 

Well in response to Mr. 


lis 


chemicals expected to be used at the various sights an¢d 


icirees stil) the (euisrenit 


of this further study and 
still a 
that we are taking a close 
briefly 


general term. Now, I belie 
can agree that there will 
sewage into water. This i 


Stare imcom, 


position and pending the result' 
report that vou, .. 


A Thats right. That ais 


current position but I just wanted to point out 


look at that. 


@) I would like to look then 


at the question of sewage disposal in the more 


ve that the position, and we 
be no direct discharge of 


s the basic premise that we 


Am I with you on that score? 


KX 


T think we have mace Mr. 


Williams a Sanitary engineer too. 


MR. WILLIAMS: 


A No direct dischardqe of raw 
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Cross ~- Exam by Anthony 


near the, near the shore, back 
from the ghore of Great Slave Lake. 

0 But can you, I am just 
wondering whether it is the intention Gr if you have 
made any recommendations as to the type of terraine that 
should be used or whether your satisfied that any wet 
orgainic terrain is suitable for waste disposal. 

A No what we, what is not 
said in the written testimony here and should have been. 
is that the type of treatment, waste water treatment 
used at any ieee will be dependent on a site specific 
study and we haven't done those studies yet so we can't | 
say what type of treatment would use, would be used at 
anye particular, location but we can certainly talk about 
it in generalities. 

0 In Getermining the type of 

ae Clouse 
treatment of course it depends”on the type of terraine 
that is around the particular Locakion. 

A That’ would be one of them, 
yes. 


O And more sensitive Perea 


| 


units around the site would require, more extensive treat- 


ment within the site? 


| 
A That is a possibility. Bea 
instance I wouldn't see excavating a lagoon in sensitive) 


perma frost or in high ice content perma frost. 
@) Are you presently conducting 
any studies of the suitability of various types o£ 


terrain for waste disposal? 
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Galette Clark, Dabbs, Harlan, Hemstock, 
Koskimaki, McCart Minning 


Williams 
Cross) xan way, Ant Romy 
nN No. Mo we haven"t «done «am 


Site specific work yet. 

© Would you recommend that 
such a study be done before the waste treatment has 
evolved? 

A Yes Sir. fo That Mrs (just) what 
iw saids sitewrll (se doneetor each type. 

Q This will be a matter of 
final design? 

A Yes Sir, 

@) You also state in your 
evidence that there will be discharge into heavy bush. 
Perhaps you could define what you mean by that and wkat 
terrair characteristics you are relying on to ensure 
there is no enviromental degradation? 

A This again is affluent that 
has been treated, has had secondary treatment. It would 
be preferably ina fairly flat area that would contain 
at for awhile and not go directly into streams. 


ME MARSHAL. Excuse me, Mr. 


Commissioner. It might be sore assistance to Mr, 


Anthony and the other counsel in this area if I point out 


that in this area of waste disposal both Arctic Gas and 
Foot Hills have utilized the services of Associated 
Engineering Services and Mr. Norm Lawrence of that 
organization is going to be presented hy Foot Hills in 
one of their panels and that is the firm that has done 
studies for both Foot Hills and Arctic Gas and I think 


he, in the prepared evidence that Foot Hills is filina, 
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Mr. Lawrence indicates that essentially the same app- 
roach is being taken by both of, the. companies... So if 
there is some fairly detailed questions as to method- 
Ology and so on perhaps Mr. Lawrence is one equipped to 
handle those. 

ae CHATRMAN : Well I think we 
will adjourn for,coffee, 


(PROCFEDINGS WILL ADJOURN FOR A FEW MINUTES) 
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Clark, Dabbs, Parlan, Hemstock 

koskimak? , McCart, Minning, 

Williams 

Cross-Exam by Anthony 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. ANTHONY: Mr. Commissioner, I 
would like to turn to a few questions with respect to 
the abandonment and I am Cealing with in the terms-- 
both in the long term abandonment after the economic 
life of the pipeline and intermittent abandonment as 


you finish construction in particular areas. I think, 


Mr. Hemstock, you have covered some of these points 


“with respect to--in your comments--with respect to 


aesthetics and restoration and re-vegetation and I 
will not proceed on those but I would like to ask 


you whether you made any recommendations with respect 


to the temporary roads as a particular example following 


abandonment of a particular spread or particular area. 

WITNESS HEMSTOCK: The plan 
would be that the temporary roads would be restored 
if there was no plan or no requirement for them in 
the following years of the pipeline. 

Q ihe oade that are shown 
as temporary roads to borrow sites for example would 
they be then taken out or the area stabilized? 

A I think most of those 
roads are snow roads and they of course would be 
restored if there was Cee done to them. I 
have to check with Mr. Williams. I do not think there 
are any which would be required for, or would he 
temporary roads that would not be required or left 
throughout the life of the pipeline. 


@) Are there any-- 
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Koskimaki, McCart, Minnina, 

Williams 

Cross-Exam by Anthony 

WITNESS WILLIAMS: There micht 
be a few that are used in two successive years, but 
LHe motinrithank tehere Sus rary WWorno Uvern Sfedquliféement for 
the temporary roads unless you get into a looping 
program or something like that. 

@) -What about the stock’ pile 
Sites and other temporary sites that are created 
Cuming uconseructuton periodsli? What ts:the antention 
With respect to these? 

WLINESS BHEMSTOCK : Those would 
have to be evaluated on a-site specific basis. The 
Sites might be required for the operation of the pine- 
lane. There might also be other uses to which they 
covld be put. I think each one would have to he checked 
independently. If there appeared to be no further 
requirement by ourselves or by anyone else in the 
area then the stacina site or the site would he 
restored. . 

OQ You mentioned possible 
other uses of the site. What were vou thinkina of in 
that context? 

A Tt could be one of the 
locad;wallagecorstown OY Ltccould’ also’ be oanother 
development such as the 011 pipeline micht recuire, 
Might make use of--sites which had been installed for 
the gas pipeline. 

QO Dealina qenerallv with 


the question of lonq--term abandonment I gather from 


the evidence that you have led here and from the view | 
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Roskamek., MeCart, Minna, 

Williams 

Cross-Exam by Anthony 
of other materials that the expectation is that the 
Dipe, is to be. left in the-ground following the end of 
its economic life. Is that your understanding? 

A That would be my expec- 
fation,,but. certainly f believe that it is much too 
early to predict what you would want to do with the 
pipeline several decades from now and at that time it 
might well be that there would be a need or a desire 
to reclaim the steel in the pipe. And in that case, 
the decision would be made at that time. 

Q. Have you currently under- 
way or have you done any environmental studies of the 
impact of abandonment? 

A Nonmet in specifically at 
abandonment. Obviously though the observation of long- 
term disturbances in the Arctic which have peed alluded 
te ere coou incicarions of any condition .of the right- 
of-way at abandonment. 

Q But you. are.utilizing a 
unique technigue in that area in the extent of a 
chilled buried pipeline in very unique terrain and 
we have had from the geo-technical panel and even 
yesterday discussions of the.sorts.of,things that 
take place following abandonment and you have mace 
some comments in your statement here. Now, are these 
comments See of any studies,or reports, or how 
did your come to the conclusion that the, impact of 
abandonment would be insignigicant. 


A Simply on the basis of 
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Kosicumaki, MeCart,..Minning, 

Williams 

Cross-Fxam by Anthony 
observations of long-term disturbances I do not see 
anything particularly different about this. It has 
been mentioned of course that there would be specific 
areas where there might be frost heave but it was also 
pointed out that the frost would deplete very slowly 
and that the area which was Stabilized would, in my 
opinion, remain stable. 

Q But don't you have £6 
do a study to determine or somehow evaluate these 
conclusions? 

Togs NOs dO-nee  Ehnonk SO: 

0 You are preparec to make 
come to your conclusions about the abandonment and the 
impacts of abandonment on the basis of your general 
observations? 

A Yes. 


Q Have you made any re- 


| 
| 


commendations about the compressor stations and whether| 


they should be removed or how they should be dealt 


with following the economic life? 


| 


{ 


A We have indicated that the 


structures would be removed if they were not required 
for further use. And again, the pad on which the 
compressor station was built would be either restored 
or if there was some other purpose it would probably 
be Lett in ats; left as it was. 

@) Have you attempted in 
any way to evaluate the cost of rehabilitation of the 


terrain following abandonment? 
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A No. 

OQ I would assume therefore 
that the cost of abandonment was not considered at this 
time vas ithetcosttot thecprozvect? 

A Nott NOE ot Many ta reat 
concern to the project at this time. 

@) There is also no evidence 
led with respect to the question of looping. Are 
you in a position to make any recommendations about 
the time that should elapse between the layina of the 
first pipeline and the looping in a particular area? 

A ReeEnkwe tron arn 
environmental standpoint our, one of the points that 
we would make with regard to looping would be that the 
We would prefer to see the re-establishment of 
pretty good vegetation cover on the eg een eae 
beLore this sedond “activity ‘took vlaces "And that is 
probably the only area of concern. 

O Have you done any studies 
on the impact of the second attendance and the sort 
of conditions that you describe? 

A No. I don't think we have | 
done any of those directed to those specific points. 
Again though there is a good deal of activity in the 
Arctic and simply by observation you can see areas 
which have been utilized for certainly for more than 
one year. We have not done anything specific on this 
pon niwaibhowch. 


O Do you have any current 
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would expect to be able to make judaments on the impact 


Of a second operation, but that is an ongoing thing and 
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looping program? 
A oe elms Vs fener ie that there 
“fything Girected specifically at looping. There 
f course the very extensive program on monitorina. 


is the impact of the pipeline and from that one 


111 continue through the construction and into 
operation of the proposed pipeline. 


O All your environmental 


though 
lusions’ are based on your assessment of the impact 


single pipeline in the Mackenzie Valley though? 
A Yes think that 2s 
Q And would vou recommend 


efore that there be a further and complete 
ronmental review before any looping program was 
rtaken and approved? . 
A Yes. Before any looping 
ram was undertaken there would be a further study. 
O Mr. Hemstock, are you 


ently in a position to assess the suitability of 


lime of the Arctic Gas proposal with respect to 


| 


| 


nearby routing of a second pipeline, either a second 


pipeline or an 0il pipeline? 
A From the studies which we 
aware of the preliminary studies of the possible 


line, we would see no particular difficulty with 
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Cross-Exam by Anthonv 
regard £0, Ehe construction of sanother eline ¢.an.o1% 
pipeline. Again, of course, that)would have quite 
different engineering problems and those will be assessed 
I am sure by the people who are working on that system. 

@) Are you in a position 
though to advise this inquiry of the studies that 
you have done or any conclusions you have come to about | 
the cumulative or combined effect of an oil pipeline 
and a gas pipeline on the Mackenzie Valley? 

A Nove i done sthink. that 
there are any of our studies that are directed to the 
cumulative effect. The studies which we have done 

include things like disturbance and of course there 
is no time limit indicated there. We would expect 
that the disturbance studies which we have completec 
would be useful and be constructive’ to other pipe- 
Tine Construction. tiDrieBantieldvhas, alluded.to the 
possibility of synergistic effects between the two. 
We have not delved further into those aspects. 

O Have you both been 
imstructeus hixtwyoumiciients to do a study of the 
combined effect of the two pipelines? 


A No. 
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WITNESS HEMSTOCK: No. 


©) And you've referred to 


preliminary studies that form the basis of whatever 
comments you've been able to make to this point. i 
wonder, are those reports available and Maybe could 
be provided to this ing wary. 

A : Well, the Mackenzie 


Valley Report as: available. T presume the Inquiry 


probably has at. 


Q Are there any others? 
A Tt's a public report. 
Q Beyond that Mackenzie 


Valley Oil Pipeline Study, which I believe may have 
been made an exhibit here, are there any other 
Studies that you are aware of that 

A No. 

Q Well, ifm coming £0 
the conclusion that the Mackenzie Valleyversethe 


appropriate route for a pipeline.’ Don't you have 


t@ know the cumulative and the combined effect before 


you can properly assess the environmental impact of 


your pipeline proposal? 


A By doing those studies 


of our line, we have looked at the installations 


which are already there, and looked at the impacts, 


which we expect to occur as a result of the construction 


of the gas pipeline, and we see the construction of the 


gas line as a relatively small part of the total 


impact on the Mackenzie Valley corridor. We don't see 
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then that there is any problem in providing for 
that facility in the corridor which is aliteady there, 
if other installations’ are added, then presumably they 
will have the same kind of intensive investigation as 
this Inquiry “and the! impact ‘of thiat additional 
installation, whatever it might be, will be evaluated 


- 


ate “einralt cimes 


Q Would you agree with me, 
though, that the Yesult ©f a study, for example, of an 
opal ets eee be very clear Mr ebihe to the con- 
clusion that the pipeline should Stay Outside’ the valle? 

A I wouldn't be prepared to 
guess what the results might be. 

0) Bul te such = af vou 
can accept that assumption for the purposes of the 
further -questren = 

A I might point out that 
the preliminary study by the Mackenzie Valley Study 
Group indicated that they, as I recall, found no 
gveat diftiiculty with “the Proposals “to burid an oi! 
pipeline down the Mackenzie Valley. 

@) Lf Ene “proposal was £o 
put the oil pipeline outside the vally east of the 
Franklin Mountains or some other location,” would that 
not change your assessment of the impact of Ehe gas 
pipeline? 

A No. 
Q As’ far’ as you are 


concerned, the combined effect or the location of the 
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pipeline is irrelevant to any environmental assessment 
ef the proposal presently before this Inquiry. 

MR. MARSHALL: Well, Mr. 
Anthony, 1L dont think that's what he was saying. If 
you re dsking him a question, fine; perhaps he can 
answer Lc. But Lf you're stating that as a summation 
of what the witness has said, I don't think he said 
that. 

MR. ANTHONY: Well then, 
perhaps he could respond in those terms then. 

MR. MARSHALL: Well, I don't under- 

stand the question, really. 

Q Do you view the location 
of the oil pipeline and the combined effect of the 
oil and gas pipeline as beyond your terms of reference 
in defining environmental impact of the Arctic Gas 
proposal? 

A NOG eeitinig that. Lets 
a matter that we should consider and I indicated that 
I didn't think that there was any problem posed by the 
SiescricELon Of an additional facility. EF think that 
pretty well sums up my concerns. 

Q But you come to that 
Conclusion without conducting a study of the combined 
etlect sor the two lines, and yet you do not recommend 
that this study be conducted. 

A i don thank thar vou 
need tO COnduct a study to come to conclusions in 


every case. tyrnink that, as i*ve said, there have 
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been extensive studies, the impacts have been 
measured of disturbances, and based onthat it is 
my judgment that you don't need to go any further. 
I'm not sure that I could even define eH terms of 
Crrteria, LOL aastuaypeco do tite kaind of thingsMe 
tnink’ that the kind "ot “study that should ‘be done is 
the kind which we've already done -- observe what has 
gone’ on “from™previoud activities ;) plan “your activities)! 
so that you will minimize disturbance. 

MR. “ANTHONY s@Thank “you. I 


heave "io "Turciver “ques tions's 


CROSS hoe Ty LON (SYeMRS BEL ise 

O Mies Hemsteck, you say 
in the prepared evidence the total amount of lands 
that well “be used * for this project 16 °42¢95 “square 
miles, I believe, that includes both permanent and 
temporary facilities. I think that figure appears 
-- those figures appear on page 9. Does this figure 
take into account land that would be required for 
PEeimasy indirect economic activity which would be 


generated by the pipeline? 


WITNESS HEMSTOCK: Such as? 
QO Well’ T®m not -exactiy 
sure what the applicant means when he says, "primary 


indirect!" I’ got’ that\phrase from the application. I 
SUPPOSE 4 scour d™ TOGkITt ups There is two types of 
economic activity which are not identified as primary 


direct. One is’ primary indirect, and the other is 
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secondary, and I would like to know if the land figure 
that you gave us includes land requirements for those 
economic activities? 

WITNESS WILLIAMS: 

A The acreages of square 
miles shown, Mr. Bell, are a summation of the tables 
that are on the right-hand Side of the strip maps. 

The acreages for various facilities are shown there 
and. CViLS) Sanus “A stOtak Of Enose numbers. 

ME MARSHAL: It I can assist, 
Mee Bell eh belveve-that the figure, total figure 
pSlatces CO What Ss being applied for by Aretic Gas. 
Te would. relate £o other activities that may arise 
Or weake place “as a result Of the project going ‘ahead. 

ME. BELLS - see. 

MR. MARSHALL: It would 
Pevate to vie Vand, the use of which is required 
arrecelry by “the project: 

MK. BELDEY SO that “this would 
not include primary indirect or secondary economic 
activity generated by the pipeline? 

THE COMMISSTONER: Well, I am 


Satistired tidt Le “doesn "t. Por aneteance, Mr! Blare 


Ssdid that the principal result from,one of the principal] 


results @£F you build a pipeline is to enhance oil and 
gas exploration activity. Anyone who has pasar 

ae 
through this country knows that the aoun, Joga he. up 
a great deal of acreage and that's obviously. not 


miciuded inetite tigure they're applying for. If some-= 


one built a petro-chemical plant at Fort Simpson, which 
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Cross-Exam by Bell 
I hasten to add on the basis “of “all “the™taestimony we 
have heard, seems absolutely out of the question, 
they are only now getting it in Albérta where they 


Gave Nad “a Ollwand gas industry Lor 4 quarter Or a 


Cenmrury:, JED iieathat occurred that would be primary 


direct or something like that, and they're not applying 


for that either. 

WITNESS HEMSTOCK: Directly 
associated with the pipeline acreage. 

ME. bitin: (Oo fi? take it From 
Eide ee Would nol include land required for looping 
a line either. 

A No, it does not include 
Eiichi. 

QO SO your comments concern- 
Uieie STO weance, OL the impact of the withdrawal, 
re can Cab) 1, On “this particular area, rebates 
solely to this project and to the terrain traversed 
by the pipeline and used by its ancillary facilities. 

A Yes. 

Q Miss Minning, you showed 
USacaccawand, | dont know the exhibit number; its 
called, 

"Proposed development of borrow, No. FGH-2." 

It's a proposed borrow pit in the neighborhood of 
Fort Good Hope. Is this the site known locally to 
residents of Fort Good Hope as "old Baldy"? Do you 
know that? 

WITNESS MINNING: I think so. 


i think that's probably true. 





erete Te (ee nm 
norm . 331,50 4 
ee 


[fod yet rane 9 : 
- 

i” gatritess ons Efe FS ett #0 go, bbe o4 te9 

iro. t+su) ott te dae PSA DaRNS ones ybxBed oad 




























iit orgie ro) sd 1 OOS won Yio Srs yond - a a 
hy  (utiese: ein frm Lio nk bed oven 7 
‘ a € 
tH tee Yate BZ. 208 ovrudoas . : 
a 
“eore Heb. huts, ofkf padtiosoe to goer tb a 7 
sf 
-tsdiie, Jotg a08 ‘ 
OT Shan erry 
t 
26 vorleqiy od Atiw bbg6isonBA ; 
at > 
Lith ue . 
EE 
i re Sulyat gon Divow 3L sedt ied 
tefivis ont! « les 
bt 
Jac i 
ee | 
, 
at 
Hh ot Thy aonegd i ophe ond pat 
v4 
j} eiee te ,¢1 tleo nes DEES 
| Lip 
id > Ww) 2eforo eldd of ylefor 
es 


va hoew Ons enifegiq sit vd 


[ 
; 
4% 
Al i) 
cs 
~. “Sth Wg 4' nob Tl .patworh = ep 
ibettsn 
: ' 
vi Mi Re paamcerlaveb basoqord" r 
> co) 
it Se ol Th taq weed beRgogord B aX6 
iA of? sie eidy- wa -maealt aie 


rity (Pe Leel hy pay Ce ON hae) 31074 to pak: 


“am Carn T. OMT SO 3aT Sh 
. -autt plete drig 


an 














L2009 


Clark, Dabbs, Harlan, Hemstock 
Koskimaki, McCart, Minning 
Williams 

Cross—-Exam by Bell 


Q And 1s this the preferred 


alternate borrow site in tha “area 


A Ties US" the prererred 
borrow site. 

Q Can you tell us where 
che alternate one is? J 

A dust Ya “moment, 17 
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A TEeALs ut tena, Large 
deposit. There is an out-what's know as a outwash 
Diaitt associated, with the yesker here .and.Bort Good 
Hope too,which appears, in the strip map is the 
preferrec site. 

Q The alternate is part of 
tae sSame donmmetione. bs. that what.qjou,are telling us? 

A Tau wigs, (Gor nec ti. 

QO Lyebhiiniw nL dndarstood you 
to Saywesteuday that yyou had contacted.the Department 
Qoubineace: ang, Mortnecn Attaics «to);see, Li.they jad any 
comments on the proposed borrow sites. And they had 


experienced some delay in getting.a reply from them. 


>| 


I cag mot Say--that we 


ee 


contacted the Indian and Northern Affairs on each 
borrow site. 

Q Could VOU eoLariiw that 
please? 

A When we apply E@ ,UsSe 
a borrow site, we will contact Indian,and Northern 
REfains and-we will «submit a development plan for the 
Site and it will be approved or nehected., In this 
case it may be rejected. 

O T think I also understood 
you to say that you would be consulting communities 
in the neighbourhood of: borrow sites? 


A Phat iGecosrect. 


Q And that if there were some 


conflicting use, you would be prepared to go elsewhere? 
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A BiAicats Coreect... I 
might add that this deposit actually extends out.o£f\the 
development zone of Fort Hope. At the other end, it 
BS..OuE Of the, development. zone. Perhaps we would have 
EO GOntGethe eng. Ghatits notwin, the development «zene. 

O Well, perhaps I could 
help to expedite the process of consultaion here. I 
am sure that Aipyeu contacted people of. Foert,Good 
Hope you would get a speedy reply concerning your 
proposed borrow site because I am informed by the 
residents there, some residentssthere anyway, that 
Old Baldy has long been favoured by the people of 
Fort Good Hope aS a picnic site and recreation area. 
No doubt Beeat see is a very pleasant location and-- 

A Apparently there is 
already a cravel pit there in this deposit. 

QO Yes, l,-understand) that 
aiso that the people were not entirely pleasec by the 
opening of that existing pit and I would like to put 
it to you. Surely you.would not recommend that Arctic 
Gas carve .up the best picnic site in Fort Good Fope. 

A Of course not. 

QO Thank you. 

THE COMMISSIONER: Well then, 
now we can turn to the alternate sites which I am 
Suse tire bet leas.aboutsto,sugdest. 

MRz BELL:, No,,1I,.haves gone,as 


far Sem lLavwaneucergo.,..thank you... Those are:all.the 


guestions I have. 
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CROSS-EXAMINATION BY MR. BAYLY: 

@) Miss Minning, if we could 

turn to pace 4 of the prepared evidence. You have 


referred in your evidence under point 3, "Borrow 


Requirements", the construction of various facilities. 


And I am wondering whether your estimates cf 30 million 


cubic yards are based on average berm heiaht for the 


facility. In other words, an average sized berm. Sfome 


of your borrow is going to be reauired for the con- 
struction ef sarberm. cis :that .conrect? 


WITNFSS MINNING: You mean a 


the 
berm on / pipeline? 
@ That ns scorrect < 
A Yes, that is correct. 
O Now, you must have taker 


into account when you were estimating that vou neeced 
30 million cubic yards that some of that 30 million 
cubic yards was for the construction of this berm. In 
order to do that, you must have said the berm will be 
of the certain size or at least a certain average size. 
Is that correct? 

A That isatrarrect: 

0 Right. What is that 
averave size? 

WITNESS CLARK: «I don't eecwes 
exactly but I think that we chose as an average size 
a three foot high berm and I forget over what length 
that Abdlied, but for example, if you had a six foot 


high berm, 45 feet wide, I think it works out to about 
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Cross-Exam by Bayly 
Sie OO. Wands. pe Minve.- haly Ehinkedshat the quantity that 
we indicated was arbitrarilv selieated, fora each? secment 
related. to, the,.pipeline. » Our major requirement asi fer 
phe. [acd lities:,.. Ghescompressor station and air strip, 
and they were determined on the basis of an assessment 
of the relief,the terrain type, the climatolocical 
reqion and we arrived at an average thickness. 

O NG@ws;, vou hayes taken 
Chen ~pS.en arbitrary figure, I assume, half of that 
because you are anticipatina an average berm heicht of 
@ tecterethem. toa, 6 feetresis that correct? 

A Thater~s what Jsxecall, 
Mr. Bayly. I don't remember the details of our input 
nto that component of the -estamatex 

9) And keeping theesiope 
the same on. a berm as it would he on.a G-foot berm, it 
would probably be approximately half as wide as the 
45. feet.that.you.told me would ke-vreaquired for €-Foot 
berm? 

A Ghaters correct. 

@) Now; Wabhoutecetting Ente 
the merits or otherwise of Drz.Williams' «theory «as 
opposed to Dr.,.Slusarchuk's theory. Assume for the 
purpose of this question that Dr. Williams is either 
right or partially right in that you need more surchara 
than you have anticipated. What sort of reauirements 
would there be if, as I believe he said, you might 
require a berm as hich as 10 feet? 


A BPebhink she ised zickA.cgure 
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Cross-Fxam by Bayly 
substantially greater than 10 feet. 

QO iethaink he said 20 as 
a possibility and I just hesitated to use that because 
it seems awfully high. 

A Well, I think he threw 
im stwo fextua [figures 2 hb0, 20,250 and 100... Taking»the 
10 feet, it would be about two thirds as much again as 
the 50,000 maybe 75,000 yards per mile or something 
Vike stnat. 


@) And is that way we would 


calculate in his increments? 


A Youncan. just about double 
them, yes. 

Q You can double them or? 

A If you double the height 


you can just about double the material. 

Q Andsrthat isS;the proper 
way of estimating it. 

A Well, it is probably 
adequate’ for your purpose right here. 

0 Well). that 1s what i-- 

A It depends on the slope 
angle; you might change to a different side slepe on 
a high berm that would require more material. 

@) I am assuming if it ee 
a hundred-foot berm, you would needa bigger right-of- 
way? 

A Yes. 


Q And more grass seed. 
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Cross-Exam by Bayly 

THE COMMISSTONER= ~ You might 
even have to make a dent in Old Baldy. 

MR. BAYLY: Thank you. I 
appreciate Mr. Bell's concerns. Miss Minning, have you | 
in your calculations of amount taken into account this 
Sort Gf Contingency thak you may have to alter--amounts | 
of borrow required for something like this? | 

WITNESS MINNING: T thank’ se. 

WITNESS CLARK: We haven't 
taken Zt Aanto account specifically hut’ we did add a 
COntingency to the overall amount. And if you used 
your 2O0=-foot berm at roughly 75,000°vards a mile, if 
we forced to do a hundred miles of that, that would 


just about eat up your contingency which is about 


20 


ae 


QO Yes en Now,  —E=eatner that 
certain materials are suitable for air strivs and | 
the 
would not necessarily be required for/construction of 
a surcharge berm where you are interested in weight 


rather than in Certain other“things. Istthat fair ee 


say? 


WITNESS MINNING: That is corre¢t. 





Q And, so when you are sel- | 


ecting borrow sites, you are looking for not only. 
coarse granular material which is good perhaps for 
making cement and ee ye roads and air strips but 
you would be content with material with more oraanic 


content or perhaps more ideally, more sand or even 
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larger boulder content. 





A Thats 1S. (correct. cm Lact, 
in the southern part of the Mackenzie Valley, I think 
that some of those things will have to be used in great 
quantities because gravel is not very abundant. 

0 Now, you have given us 
aAPrraqure of 309ml lion cubie Yards and thateis a | 
borrow requirement including all these various types. 
Le that cousect: 

A That 2S acercect.. 

Q - And have you broken that 


down Tor your/purposes into the kinds, or the amounts 





of the kinds of material you will need for the various 
purposes which con anticipate? 

A That is correct. We have 
had to submit to DIAND whether, how many rae yards of 
Biases 1, class 2, Class 3 material that we want | 

between certain milaces along the pipeline route. Yes | 
we have done that and submitted it to DIAND. | 

9 And, would it be fair to | 
say that in some areas you have got lots of everything | 
wou neec=- lots.of class 1, 2, ete. and in other areas 
you either have none or you face long hauls. In others) 
words, you would have to substitute materials or haul | 
the material you want from a long distance? | | 

cA That 2s ‘correct: 


0 What sort of thing 





and I assume that you need certain things with the 


surcharge berm but what sort of materials are satisfac-| 
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tory for the berm? What sort of borrow material? 
WITNESS CLARK: Just about 


anything except organic material. 
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Q If there were any organic 


you would only want that for the top so that Dr. Dabbs 
could put his grass root onto it. 

WLINESS CLARK: Yes. 

Q Would you have a preferre 
kind of borrow? Would you prefer one with very good 
drainage of coarse material? 

| A I would think that we 
would want probably a fine-grained material that could 
be re-vegetated readily. 

Q That's in the case where 
Vourdon’t Have a dressing, that you stripped off dike 
ima tundra area. 

A Yese 

Q So you would be actively 


looking for material that was not similar to the type 


of material you would use on a road or for the compres-| 


sor station pad. 

A TiaeseicOrnect,, Dut. E 
think that in some areas we'll be using a similar 
material for all of those features, like around Fort 
Simpson. 

Q Is that because that's 
what's available there? 

A Thats COmbect.. 

I guess the point is, that I'm trying to make,is that 
our optimum design of compressor station pad would 
involve the use Of qood clean free-draining gravel, 


but we could design it with a till or sand or almost 
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any material other than organic. 

Q Now, I'm referring back 
again to the figure that you have developed of 30 
million cubic yards, and you mentioned, Miss Minning, 
I think in cross-examination from Mr. Hollingworth 
that for looping your estimates of the requirements 
are far less than those that were presented to you 


by the government. You estimated something like an 





additional 6 or 7 million cubic yards. 


WITNESS MINNING: I think the 


number was six million. 





Q And they estimated | 
doubling the requirement. 

A Double, yes. 

Q And you felt that what 


they had overlooked was that you don't have to build 
roads twice, or air strips twice, is that true? 

A Or station pads. 

Q Yes, although if you 
were putting in additional stations, I assume you 
would need additional station pads. 


WITNESS CLARK: I don't 





believe the looping program would involve additional 
stations. I think we would make use of the existing 
pads. 

YO Now this refers, this 
six million cubic yards, refers to a single looping, 
in other words a full looping of the entire line, does 


To, the six milion cubic yards‘ 
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Cross-Exam by Bayly 
A I believe it does. We | 
haven't done a rigorous study of the requirements for | 
| 


looping. 


: | 
Q Well, where does that | 
| 


figure come from, Dr. Clark? 


A It comes from a quick 


assessment of what we have now, but it's unrelated to 
Station sites, air Strips and permanent roads. 

Q All right, so what it 
really is is borrow requirements for either select 
backti bl ox the additional berm that would be required 


on the twinned pipe, is that correct? 


| 
rN I believe that's correct. 





| 
Q And this doesn't anticipate 
a possibility of a line being looped more than twice 


as has happened in certain lines in Southern Canada. 
} 


A No, it doesn't. I believe 
probably the next increment would be somewhat higher 
bequse the increase in stations sizé would probably be 


required, but I don't know that. | 





Q And not only that, but | 


I would assume that once you get to that stage you 
are probably anticipating additional facilities which 
would require some borrow material as well. You May in 
fact have to twin the air Strip at a certain place 
because of the amount of activity, or double the size 


of the road. Would that be fair to say? 


MR. MARSHALL: Well, Mr. Bayly, 





there's really no anticipation of that sort of activity 
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aeerall: | 
MYR. BAYS: I Yealirze that, 
Mr. Commissioner. I'm just suggesting that although 
it hasn't been put into the calculations,because it 
has happened in pipelines in other parts of Canada 
Pires? a possibility, and Dr. Clark has, I think, under-| 
stood that I'm not suggesting that Arctic Gas is | 


planning to run three lines down their right-of-way. 


I just want to know, because I'm interested in borrow 





requirements, that are only there in finite borrow 


| 


quantities, we can't ship them in like pipe, I'm assum- 





ing. 

A That's vorcreet, 1 think 
it's fair to say also that the thought of a third 
looping has never antered my mind juntil you mentioned | 
it a. moment ago. So that any discussion we’have on it 

ee taiy that of discussion, without having given any 
CHought= tort. } 
Q That's fair enough. 
In order to set Mr. Marshall's mind at rest, perhaps 
wesceulad@rurn trom-that to an “oil pipeline, which I 
am assuming has been in your mind as if not a by. eae 
for the gravel borrow, at least a subsequent user of | 
the resources or some of them that are in the area. 
Is that correct? 
A Yes, that's “correct. 


Q Now, perhaps Miss Minning 


can answer this because I understand she has been the 





one who has been looking at the sites during the coe | 
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Goss-Exam by Bayly 
time. Miss Minning, have you looked at these sites 
with the view to gravel availability for a second 
UctIIty, using a similar ‘or ‘the ‘same corridor ‘as “the 
gas pipeline? 


WLTNESS MINNING: We were 





looking at the sites in terms of how much material is 
there in the sites. In many cases there is more than 
double the material that we require in each site. So, | 


I think you could say we're looking at the total site, 


we're not just looking at our little part of the site. | 


Q All right, so when you 
say "more than double your requirements", then you 


would anticipate that there would be another 30 million | 





cubic yards for the oil pipeline. 

A I would say in many of ! 
the sites that would be true. 

Q All right, but we do face | 
that same problem, I gather in certain areas that 
where you have shortages, the shortages for the next 
user, if anything, will be more critical and the hauls | 
will be longer. For example, in the Parsons Lake area. 

A Yes, that's probably 
true. 

Q Now, the reason I asked 
that is I'd like to get you into discussing gravel 
not as a total commodity for the project, because I 
think we both agree that 30 million cubic yards in the 
entire Mackenzie Valley is not a great deal of material 
to use in terms of the total resource. Is that fair to 


say? 





SE0ST 


Aooveren janlant .odpAt 
pail! .15055M. 2a 
yiysd ya. max 

aktin seoty th hbetopk soy Bved .patania eeiM , .eoks 









bromoe 6 203 yon tielisve teverp oF wety ens itiw 
Jif es obissos ange efo $0 aslimie « paiteu~ysiissu 
Seat leqtq .26p 

a" tUHMIwVelM aeavTiw 
tue fut wed to emted nt aedise sid 26 pakatool 
+10 g2 red? aseso Yoem aI -.antla ed? nt oxen? 


x2 (ese of otippet ew geris Isitesam ed sigue 


ior) gm d2 poldtool ea’aw yse bivos vay daakd2 7 
d+ *‘o @ape@ eltail tee 96 peidtool Jau¢ Jon ei ev 
Apwiw ~Jttely .LA 0 
( aT ,"stnemerivper avey sidvob asad sxom” yea 
im Of «sfters o¢ bluow epaifd 46nd edjeqgieisaa bivow 
aotilegra Lio eft sot sbisy ofas 
OB yvne Bblvow I A n 
,ov7e ad bloow Jet? Be9ia ead 
; ry ; | LlA (2 


te nisties al wedssp 1 pmeidoxrg ames garg 
sspattode ott ,#epat1one eved voy stenw 


ben ‘ bas tepcsivo onom ed Iliw ,pmitiivas 22 .3eRa0 


disk enos oft at ,elgmexs tof  .tepaol sad Iiiw 
rEchectos ing |, eey A 
,our? 
wep J Robes ane wor 0 


[eveyp poite@ucelS ofall voy tep od-sNtziob' I al-geds 


T SatOeSd ,I9eC(o%4 2 rot vyitbomnos Isto? 6 es Jon 





wit oi Wee cicvo noillin 0£ 2add eoape Hied ew anins 1) 
| inivezim 90 feed tooxp ston at yetlay sizcadosm axriane. i 


s 1s8% 2682 @] .sotyoems Lasoo S43 36) mie ni een oF Lk 
ae 


uv ie = 


A i> as nt 


A WEST PEPORTING IL.TD. ZO) 3 
S. tre Re 2 eS 


Cathe Oa wis Heiman, Tenisieo cus 
Koskimaki, McCart, Minning 
Williams 


























; Cross-Exam by Bayly 
| A ¥es). 
Zi 
‘ Q And where the real pro- 
biems Exist, are not in, total shortages but in local 
j shortages caused by the first user using the available | 
i) mMaerial and forcing the second user either to do long 
_ | hauls, or to have to use material that he would rather | 
atl not use. itm aneiuding in that not only the pipeline 
: -- oil pipeline possibility, but communities, roads, | 
an railroads, or whoever might,at a later time, want to | 
‘i use granular material. 
| A aes Sas Ue 
i2 , 
a Q And have you identified 
vi areas in which the problem of those kinds of shortages 
| appear to be critical? 
I A Yes, we're aware of the 
cll areas where there are shortages. 
« Q All right, and what are 
ol the areas that you feel on the prime route are areas 
xa where either you will face shortages, or long hauls, 
* or the subsequent users will? 
a A £ would like to look at 
¥ Something first. O.K.? | 
Q All right. | 
24 | 
pel A We find that in pipeline 
| mile zero to 172, depending on where you are, there | 
id could be some possible problems. This. is the northern 
50 end of the pipeline. 3 | 
59 Q Would you explain 
coll what you mean by "depending on where you are"? 
| 
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A Depending on where there 
is gravel and sand and there is bedrock there in | 
certain areas, but some places along that mileage 


you can run into problems. 





Q ALk Tight, 

A Fwerybody wants to do 
everything at the same spot, yes. 

Q That's along the North 
Slope? 

A No, this is along the | 
east side of the delta, there is no problem on the 


North Slope. 





Q Pll right, so along the 
east side of the delta there may be problems. 

A That ws: correct. 

Q Now, and that Been 
area in which there would be your facility definitely, 
and definitely the producer facilities -- gaS process- | 
ing plants and whatever roads and support facilities 
they require; is that correct? 

A iat. 19 correct... that 
is the northern part of that, yes. 

Q All right now, what does 
"shortage" mean to a gravel person? That's a vague | 
question, I know, but what I'm trying to get at is | 
what sort ofhauls, for example, would be envisaged be- 
cause of these shortages? What length of hauls? 


A I think presently on our 





strip maps we've tried to stay outside of hauling eight 
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miles, but presently people in the vicinity of Fort 
Simpson are hauling gravel over 12 to 18 miles to get 
tothe townsite for construction of the highway, so i 
would say that's a longer haul and possibly if you 
need only a minor amount of gravel to haul it long 
distances probably is not that critical. 

Q NB! right, and is this 
something that you as a gravel person from Arctic Gas 
discusses with the producers to see what sort of 
requirements they will have and where you will be 
competing with them? 

A Yes, we are aware of 
what they are doing. For example; they are doing a 
detailed study in the Ya-Ya Lakes area of material 
present there. We are aware of this study. 

Q All right, and when you 
say "the Ya-Ya Lakes area" I gather there is a large 
esker deposit at the Ya-Ya Lakes that everybody eyes 


with some envy. 


A Something like that, yes- 


Q And in terms of, you 


called this a critical area because you will be compet- 


ing for this material, . Will it mean that you'll have 
to sacrifice the kinds of materials you would be the 
most happy with and take materials that would be 
second best? 


A That's true. 


QO ATM recht what materials 


would you have a shortage OL? 


| 
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A There is plenty of 


Sand in that country. but nok, so much msavei,. This is 


che-sort of fhing. 


Q Would you therefore have 
to substitute sand for gravel? In other words, rather | 
than using sand -- gravel -- would you have to use sand 
in some places? : | 

y Va Se 

Q And would that include 


for use. for road beds and airstrip facilities? 





A Sures 

Q. And is that satisfactory 
Material for those? ‘Gan its actually beiused, or are 
you going to run into some real problems using sand 
for roads, for example? 

WITNESS CLARK: Sand .can be 

YOaCSs, alLrSstrins and 

use for/compressor station sites. 

Q Assd wnderstand,) though, 


you will, say with a sand airstrip run into some 


problems at certain seasons of the year that you 





wouldn't have with a coarser grained material. 


A No, there are techniques 


of upgrading marginally acceptable soils of sands or 

Silts. For instance, the usesof soil cement. That's 

extensively used in some places in the world where 

they haven't got gravel really. There are other 

methods of stabilizing ete an If you're thinking of 

loss of support or erosion, they can be designed for. 
Q Would you anticipate 


using what you're calling soil cement in the Tuk 
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Peninsula area? 


A It might be required. 

Q And what sort of chemi- 
6als, if any, are involved im soil, cement? | 

A Well, the cement is made | 
from -~ predominantly from limestone. 

Q “It LS, a cement? 

A It's the same cement 


that you'd use in yur basement, only it's used in oie 


smaller quantities. 


O 
that has some rigidity. 

A 

Q 
then really. 

A 


So it's really a sand | 


A bit of binder, yes. 
fers dikesa.s fameumortar 


Thats SicOLrrectew. OUSNntCLeE1 es 


range from about three to maybe as high as 15% by 


weight, but that's exceptional. That's more/silt that 


(Ri: 


woud require that high a quantity. | 


Q 


And where would this be | 


produced? Is this something that would be produced 


Leocally, in’ a cement plant? 


A 


Q 


place. 


cement gets manufactured. 


A 


Ths, soil icement? 
Yes. 
Oh, whi s pnaxed aight (an 


AAD, Fight, but: 1 gather 


Yes. 
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0 would “you"™antreipate it 
being manufactured locally or being brought in as one 
Of the Construction materials’? 

A We have not reached the 
point where we've looked at that, mainly because we 
haven't identified any areas that would require soil 


- 


cement. The guantities involved, i would: te hamke rare 
they would be shipped eye eee where it's made. 

QO Now, I gather we could 
use adjectives to describe sand and some sand is 
coarse; another is fine-grained and some sand is 
silty. What sort of sand are we talking about in this 
area, on the Gast side of “the Mackenzie Sde lta? 

A I believe they're fairly 
fine there. 

Q SO,-as™@ understandevas 
well, there were some problems on the Mackenzie Highway 
with the use of certain fine-grained silts and silty 


sands that caused, or that were prone to washouts. 


Is this the same kind of material, or is this a material 


while io better than’ that? 

A On the cend Lsovmach == 
can be eroded more quickly and with less water flow 
than could the gravel, for instance. 

Q Now, how would this kind 
of sand respond to say a bad storm which caused inland 
surges? 

A Lt ‘could be protected 


by some type of riprap or surface treatment. 











7 
~ 7 - 
7 


Cos soit nh ali 
. canes | yaaa habe 3 
ea: 








ie Mey DEP - _ 
DOM PERT Te yPlasot bewsostins 


- 
. a! 
‘Cola 7S 7a holds a 












7 





5 lve ea : 


= 
nbem ,° me bolton! ee! aw. Starlw tnlog. 















be ee ' ‘th yon SelPriasbl S"wevet 
: n 
iW fen am nun edt -Itsmes 
; "Le i inagita ef bluew yes 


cr of caviscahhe Ga 


"Alt : a) ahi OAL (921607 


: 20 7702 Jann vail . 
7 462 29 70 6876 


; tox Wiaw aysq3 ‘ af 


@ 


heh 


P . A mis 4 ~ v5 Jers abnot 


mee gals afdy ey. 


7 


it (ely yaaded =] Wodne 
a) 
; f ‘ _ rs - 
. a 


w Be (i ROR & RON fabdre 4d sd 

wero PY forty add bison una 

o> 85 
(Pmt G - a) 
“4 

| palit - & Yow od boogeey Base Fe 

: sae A 
, Tt 


. im 32 











£2039 

CGlavks Wobs., Wikia, Wiemsdock 
Koskimaki, MeCart, Minning 
Williams 
Crossabxem toy Bays 
O ANG wiht sore Or —— 
PeOnOet Ss Calica iprae l= but. wie. 1 you tell me what sort 
of surface treatm ent you would, in your experiemce, feet. 
might be used? 

A Unere ware tape zi ag 
asphaltic emulsions, for instance, that -- 

@) We Ceti S: ‘SOR sOL ian iouiey 
black substance, is it? 


A NO an Olly black Ssube 


stance. Was WAliuitele ws were. 


Q Yes, Dut asphalt 1S <= | 
A It's an emulsion. | 
Q And looks like tar? 

A Vie Speen. ea tide 

Q ier, Gryane eo: be 


Wievamacony, Lm just trying tO figure omer what you're 
etki web .out.: 

A NOU Lis Ss oy mixture of 
Water eandsicar, plus am agent. that Comtributes to the 
Smuisiticataon. ., rts emulsified suspension, one of 
several methods that's used for surface stabilization. 

Q Prat an bind the surtace, 
how much, an inch or two? 

A Grit wer eo ray ed, Onya ti as | 
@ fraction of an inch; if it"s mixed and bladed into 
place it could be several inches. 

| Q Now, either, Dx: Cla at 

Miss Minning, this question is directed at as to whethelr 


you consulted with anyone other than the producers and 
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the government with regard to their granular material 
means. For example, say the Community of Inuvik, which 
I understand has some gravel problems of its own. 


A Well, maybe you could -- 


as I understand the DIAND granular inventory was related 


Gor [> Lt was Cabried out in a couple of phasés. One 


related to community areas, and the other, the general 


overall Mackenzie Valley. ines ceport that was produced 


predicted community needs, producer needs, pipeline 
company needs, highway needs and so on. This 
compilation that we've talked about has taken those 


into account. 


0 ALD “rroghe now, 1 notice 
at 


you re ferred/ partly to Miss Minning, and I wonder if 
Sue was’ actually in contact “with people in Inuvik on 
her summer work, and talked to them about Arctic Gas' 
granular requirements in relation to their own. 


WITNESS MINNING: No, this 


| 


i] 
| 


is part of this next phase of work that we were speaking 


of before yesterday. 


Q In other words, now 


that you've identified -- 


A You first have to identify 


areas where borrow might be taken, where we need borrow 


and this sort of thing. Now the next phase is to go 


and ask.it's sometimes very difficult to find out where 


the Mackenzie Highway wants to take material and this 
BOLL «GL thing: 


Q I understand some people 
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| 
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in Inuvik and Tuk want some sort of a permaneht road 
facility linking the two communities, and I would 
assume if that were a project that the people wanted to 
go ahead with, it would require gran ular materials, again, 
in an area where there seeredto be shortages and re- 
quirements to substitute. 


A From what I understand 


that boad is slightly different from ours in that 


area. 
Q When you say "slightly", | 
| 
A I doubt if the same 
deposits would be used. 
Q So they would be more 


Bhaneeiaht miles away from your facility. 

A I'm not positive of the 
altgnument of the road, but £ think I*ve séen it some- 
where, and I don't think it corresponds with our line 
and we probably would not be using the same sources. 
They don't like to,go much more than eight miles either| 
ft donat think. | 

Q Theat woulda put ‘them 
16 miles apart then, if they weren't going to use the 
same sources and they use your test of eight miles as | 
the longest haul that you would like to use. | 

A I think we expect that 
some hauls will be more than eight miles. I think 
some probably will. 

Q Yes. Now, long ago, 


that is in March, we had Dr. Mollard here talking about 
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his survey, of granulan material, and,I'd Jake to refer 
to what he said in his assessment of granular materials 
Supplies in the area we've just been talking about, 
and see if you used the same methods or whether vou 
Used ditterent mr sdditional methods: .'m, referring 
tO Che tranecripbt, Volume, 1 7 rom March 3, 19.75; 
at page 1977, and in response te a. question on page 
1976, and the question was: 
"Is one of the gravel deposit areas that vou've 
recommended, as. being a, prime, source in that 
repouced Located near Travaillant Lake?" 
Would you like a copy of that volume? The reason I 
say that _i1s because Dr. Mollard gives long, answers 
and rather than, reading them all into the record, again 
you might have a look and see if my synopsis of the 
answer is a fair one and comment on it. 
it Dio mow val lable, itd 
read the entire response. The question regarding 
borrow source near Travaillant lake is answered as 
follows; starting at page 1976: 
“Wieeegare vA mumber,,) AS. pecall.. and, d.would 
have to go back by memory, and my memory would 
Say that, yes ,eit.is here,wbut I can remember 
it will just confuse me. 
Q Tee om, Pages 5. Dr. Mollard, in. case. I can 
conruse you sSupther, 
A Yes, for example if you take Travaillant Lake 
in its broadest, you know, context of an area, 


and I have not really looked at the report, 
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this morning, there are a number of fairly large 
deposits which I think are substantial, such as 
north of Hans Creek, and then. there is a large 
outwater channel about eight miles north-east of 
Little Chicago, which I think probably has 15 
Mili tonmeubve yards am ii "and then there® are 
Warge deposits if i remember correctly at Sunny 
Lake, and another lake which starts with an S, 
Fr forget the mame of the lake, and Big Stone 
Lake. There is another deposit in there quite 
Substantial and those are inthe vicinity of 
Travaillant Lake; and I think if I can remember 
correctly, there is a fairly substantial deposit 
somewhat south and east, not too far from 
Travaillant Lake, so those, in my view, are 
quite substantial deposits in the order of 
Possibly LO million cubic yards or more; That 
is an estimate without a great deal of drilling. 
I would assume you would have to do some 
damian gd ys but 1 sOrtior classify them im’ terms 
of the ones that I can remember, which are large 
and look good, versus dozens which are marginal 
amc-sSODE (Of doubtiul.” 
Now it's that particular method of assessment of the 
deposits which I am assuming you have updated by 
doing more work than just looking at them. Is that 
correct? 
A That's correct. We've 


Hseo eit photos, Wist like Dr. Mollard has, in his 
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Glark’ (‘Dabbs, Hatian’,-Hemstock. | 


Koskimaki, McCart, Minning 

Williams 

Cross-Exam by Bayly 
borrow work. We've also used the government granular 
inventory of materials which does cover that area, 
which does predict how much each deposit has. We hope 
we have chosen deposits that have enough, I might add 
we've made several mistakes. 


Q TALIervghney have you beer 


drilling these deposits -- 


iN And also this summer that! 


was an area that we checked again and we've drilled 
some of those deposits, in fact that was one of the 
areas that we hit with quite a few drillings and test- 


Prcting: 





Q Well, when you say you've | 


done some drilling, would you feel that you require 
more drilling before you can properly assess what's 


there that you need? 
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Clack, Datmece Harley, tlenstock ; 

Koskimaki ) McCarty, Minning . 

Williams. 

Cross. Exam by Bayly 

A I don't think we need more 
Grviding to access! that.Before you develop a site, ves 
you need more drilling. 

0 And that is on . Site by 
Site basis? 

A Ghiae Le Correct. 

9) Now Dr. Mollard goes on on 
Cede i217 ce refer =o the Yea Ya esker that you referred 
to as being a classic deposit and he made it sound 
Pethereuntrave, Le it Unie@ue in that area? He says and 
they have an answer to a question on line eleven of that 
page, "Yes well there are a Bee of very major deposits 
en Richards Island, the Ya Ya esker being ‘a classic. Are 
we looking at an area which has a few large deposits 
airly widely spaced? 

A Lo bhinkwthat 1s the sort of 
foeoLcas, St WOUlG Say that that Lsn’t,) In the Richards 
islanc area there is not alot of qood material. 

QO All right. 

A And what is present is 
probably present in a deposit like that one. 

QO And if you wanted to use 
Bice eane Or Materia: then or felt you had to for 
certain maneszen? you would be faced with long hauls, 
longer hauls than you might want to make? 

A That is probably true, 

e QO Would you be faced with lona 
hauls on permanent roads or temporary roads? 


A Temporary roads. 
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Clark, Dabbs. Harlan, Hemstock, 
Keskimaki, McCart, Minning, 
Williams. 

Cross - Fxam by Bayly 


O Dr. Moilard, also,Om page 


Won nese ruing.seo this Critical lake defines it in a bit 


more detail than I have and I am referring to line one 


of 1979 where he says, 


"But really from several miles 


south of Parsons Lake to just south of Campbell Lake, it 


would be what I consider an aréa where there are 


relatively few. 


There are, I might use the expression, 


piddly small deposits which no self respectina contractor 


would) .go <—into, 


but they exist", Are these the deposits 


that you are referring to as the secondary or second 


grade sources that you might be forced to use? 


A Possibly 2 would: lake’ to 


look at that in more detail that area before I would 


comment. 


country? 


QO GEwihestranscai pe or Gi, ehe 


A No, along the strip maps. 


Q But you would agree with hin, 


that some of these are pretty poor deposits? 


A That is correct. 


@) Can you tell me just whether 


you remember the requirements that the producers would 


have for their initial facilities in that area, how much 


granular material they would need? 


of now? 


A Which area are you speakine 


O TLametalking, about thas ,anea 


particularly south of Parsons Lake, £0.jNsts south,of 


Campbell Lake. 


They will I assume need some material in 
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Glark,,.Dabbs, Hanlan, Pemstock, 
Koskimaki, McCart, Minping, 
Williams. 
Cross = .fxam by ebay Ly 
the Parsons Lake area to build a gas plant, plus roacs, 
lle. air Seri os. 
A My recollection.is, that that 
ACtiViIty will take place wast of where, the pipe .ineiis.. 
le) All sight. 1t may. .bake place 


east but. will they require borrow granular materials 


from the same sources that you will? 


A tL am not, sure of, the, answer 
te thar question. 

@) Okay. 

aN i <aiienot sure: what the 
producers need there. tT would have to know that first. 

O Ts that something you would 
have easy access to, say over the Junch hour, or. 

hae. VO eo Y TCE Pe RCT US Oe 


we have formed a committee with the producers to look 


at this problem and other. problems of co-ordination in the 


leur 


Delta, area and we can check, but I am quite sure we don” 
have the information yet for the requirements for Gulf 
at Parsons Lake but we can certainly check that. 

Mee BAYEY: If you could do thaw 
Mr. Hemstock I would be grateful and perhaps, Mr. 
Commissioner, Mr. Marshall coulc inform me Zi Chav -ine 
formation can be received sometime during this panels 
cross-examination. I think that would be helpful. 

ce I would like to refer again 
Miss Minning to Dr. Mollards evidence. At the bottom of 
page 1979 I asked him the followinggquestion,,” Alle right 
now this gravel Dr. Mollard, this gravel deposit east of 
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Dabbs. Harlan, Hemstock 
McCart, Minnind, 


Williams. 


Erosisien 


Fxam by Bayly 


Travaillant Lake interests me", and this is referring to 


a different deposit from the one we were just discussince . 


"Do you know of your own knowledae, or does any Ge viene 


panel know where this is located and what has been iden- 


tified by Arctic Gas and others as an ecologically fraqil¢ 


anear 
because 


nm) sour 


The answer on the next page. 


T can’t answer Haar 


t don*t know the ecologically fragile area Me) NOW 


continuing research into the gravel borrow 


requirements, did you take people along with you who 


could identify ecologically fragile areas as they. related | 


©) the borrow? 
A 
Q 


A 


Mina euSmiCOLEeCe. 
Facilities? 


Could you give me the number 


of this deposit you are referring tof it helps us if we 


have it to look on the map. 


O 
mo dom ft have 2h here. 


A 


I can find it I expect, but 


’ 


Concerned about somethina in 


the Sandy Lake area, is that what your concerned about 


OY... 


0) 


My question to Dr. Mollard 


was in the Travaillant Lake area. 


A 


In the Travaillant Lake 


the prime route is west of Travaillant Lake. 


Q 


some discussion at that time 
being shifted back and forth and I gather that is on 


side where there is gravel, 


TT vrealase that, We Gid have 


with the reasons for nas 


1¢ that correct? 
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Clark, Dabboy Harlan, Hemstock, 
Yoskimaki, McCart, Minning. 
Williams, 

Cross + Exam by Bayly 


A Parcon me? 

O That 1s the sideJof the take 
Waist fate ape st gravel? 

A No the side of the lake with 
the,best aravel is to the east of where the prime route 
is. 

O Would ~you,=have to Cross the 
lake to oe that gravel? 

A As far aS I know none of the, 
borrow sites show in that sensitive area. 

QO So you would anticipate not 
taking gravel out of that areas 

A No. No gravel will come 
from the Sandy Lake's area, or Sunny Lake I ha mks. 

QO Who went? Go ahead. 

A Sandy and Sunny. 

9) Who went with you this 
summer and gave you the advise about which sites should 
not be used for ecological reasons? 

‘ A Dave Wooley from Renewable 
Resources. 

@) Dave Wooley? 

A Yes he's a. mammal person. 

Q That must have been guite 
a summer. 

THE COMMISSIONFR; Thank heavens 
Bois ah lot ts 

MR, MARSHAL: Tt is somewhat 


better than being a aravel person. 
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Clark, Dabbs, Harlan, Hemstock, 

Koskimaki, McCart. Minnina, 

Williams 

Cross ~ Exam by Bayly 

MR. BAYLY* Mr. Commissioner 
Prthink wéeshave arrived’ at an emotional, PENCE Rakural 
break and perhaps... 

MR. COMMISSIONER: Well we'll 
come backseat 2200 cthent 

MR. MARSHALL*® Mr. Commissioner 
just beforerwe break: Mr.:Carter and I have been checking 
with Council tovwsee if they’ had any questions for Mr, 
Koskimaki who has been dutifly attending the pro- 
ceedings this week and I think it has fielded one auesenee 
Wesareakoladyby Mry. 

MR. COMMISSTONER: He handled it 
very well though. 

MR. MARSHALIL: Yes he received 
the witness of the day award and I think one day he had 
no questions and fielded all of them with Brest dispatch 
and dexterity and we have given him the award for that 
day. Anyway, Mr. Scott and Mr. Follingworth anc Mr. Veale, 
Mr. Bell and Mr. Anthony have indicated that they do 
not feel that they have questions for Mr. Koskimaki. 
Maybe I got the information wrona, Mr. Bayly wants to 
Check over the noon hour, he is not certain whether he 
does or not. 

Mp SCOMPs 1. said 1, would Pike 
Co i sGwee i Wit your. Carter at lunch. I aid not 
want you to conclude from that that there was no question, 

MR. MARSHALL: Oh did you...- 
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Claris Wabbos. amlan, Henstock , 
Koskimaki, McCart Minnina, 
Williams. 
Cross - Exam by Bayly 
MR. MARSHALL: I will accept 
Mere Scott’ s invitation then but Sar if none’ or the counsel 
have questions, Mr, Koskimaki would, unless‘you require 
his attendance for the rest of the week, like to det 
back to some meetings that were scheduled with some people. 
So I will check with the balance of counsel and if any 
they could 
of them think up questions over the lunch hour,/let me 
know otherwise, we will let him go; 
MR. COMMISSIONFR: Alright, that | 
| 
ieitipe wi themewand af) Mrso.Scottyreleases, you, Mr. | 
Koskimaki, you are free to leave and we thank you for 


comina and enlightening us. sSo,;swe willeadjourn to 2:00. 


(PROCEEDINGS ADJOURNED: TILL, .2400,P.M.) 
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Clark, Dabbs, Harlan, Hemstock 
Koskimaki, McCart, Minning 
Williams 

Cross-xam by Bayly 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


H 
| 


MR. MARSHALL: Mr. Commissioner | 


I have checked with the counsel and none of them have 
Guestions for Mr. Koskimaki so with your leave, then 
we will let him step down from the panel. 
COMMISSIONER: Gexrtai niin: 
MR. MARSHALL: lf during the 


course of the cross-examination the panei by the 


remaining counsel, there are some questions on air 
Quality. Mr. Hemstock could answer those I think. 

COMMISSIONER: Fine. 

(KOSKIMAKI ASIDF) 

THE COMMISSIONER: I hope 
Mr. Koskimaki aeecre misunderstand if I say I view 
this as progress. 

MR. SCOTT: Mr. Commissioner , 

I refer to all counsel I have another list of 

documents but Dr. Fyles and I aren't quite sure exactly 
what it is we have circulated yet so we will tell them 
tomorrow. 

MR. BAYLY: Miss Minning, I 
understand from your counsel that vou have checked into 
the, I believe it is the Sandy and Sunny Lake areas 
and the deposits there and have some comments to 
maker by way Of clarification. 

WITNESS MINNING: We have 
shown our borrow site @GM140 just south of Sunny Lake 
with an esker. We are only going to require 2,000 


cubic yards of material for use in a tower which mav 
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Clark, Dabbs, Harlan, Femstock 

McCart, Minning, Williams 

Cross-Fxam by Bayly 
never be built if we go to satellites. 

Q So; what you are hopina 
to do is set that aside, are you, just in case you want 
to use this kind of communication facitility? 

A That 1s correce. 

Q BArcEICG Gas, as 1 under 
stand it, has responded to the qovernment concern on 
the general supply of granular materials and T am 
referring to the concern found at page 360 of the 
Assessment Groups Report which T believe you have in 
front Of jou. 

Looking at the paraqraph 


entitled "General Supply of Granular Materials", the 


concern appears to be that it is possible that other 


potential users of granular Materials may find that the 


Ones that they would like to use are not there when 
Ghey cdo co use them. “Now, Arctic Gas has resvonded 
SMenelresronses under question 9, 9-1. It is just 
past those maps. At the’ bottom of the second vara- 
craph in question 9. Have you found that question? 
Miss Minning, do you have the reference? 

A Tes. 

Q Now, the response is that 
“Tt is the intention of the applicant to cooperate 
fully in ‘the allocation, use ana conservation of 
granular material deposits with the government or 
other regulatory bodies which will he responsible 
d 


for the allocation of such material Geposits. 


Now, what this response 
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Cross-Exam by Bayly 
doesn't say and I would like your comment on Pe that 
it may be a concern that the applicant was used in 
first person, the very best when perhaps in some areas 
the second best would be adequate making it GLEELCULE 
for subsequent users that might need a better quality 
of material to build whatever facilities they may 
Want UEwOMncanilce;, at you like; the Fort Good Hope 
example that Mr. Bell went imto today. Do you 
understand that there may be, you may be able to use 
one quality of material but might prefer another? And 
being the first one there, you have the first chance 
to. ceteat. Le: 

A. Well, in handing in our 
estimates of types of material required to DIAND, we 
did not ask totally for number 1 material. We tried to! 
put the specifications that we thought were necessary 
on it and asked for some of everything so that we 
would not be. asking for all of the best borrow. 

Q Have you asked for the 
best that you think you need for a project? Or how 
have-you done that, because there must be in some parts of 
your project two or three kinds of granular or other 
kinds of material you could use’ Is that correct? 

A That 2S COrsect. 

@) And, in fact ;-in some 
areas, you will have to make do with some that may 
be’ one or two grades down from what you would like to 
use? 


A That is correct. 
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Clark, Dabbs, Harlan, HRemstock 
McCart, Minning, Williams 
Cross-Exam by Bayly 
@) Well then, when you 
put in your requirements and your desires to use 


certain kinds of materials despite the fact that you 


have not always asked for number 1 grade, have there 


been occasions that you have asked for arades that will 


make it very difficult for anyone else who needs that 
kind of materaal to ise 1 Gn an area? 

A Pedon © think <0. 

QO How did you go about 
doing this? How did you go about assessing the 
other needs for example? 

A As I said before, each 


of the deposits that were chosen were chosen because 


there was an excess of our reauirements in the deposit. | 


@) I can understand that 
but I can also envisage a situation where you would 
need a thousand cubic yards and there would be 1,100 
cubic yards in the deposit, leaving 100 cubic yards 
which might not be very useful ro anybody? 

| A tT think Ghe of the 
philosophies too, was not to open large numbers of 
depesits to get a little bit here and a Tet le bie 


there. This was another philosophy, I think, that 


should be probably stated at this time. In other words 


if you had one large deposit in one place and you 
were to take the granular material from that anc there 
was quite a bit left, that would be an area where you 
would be able to go back whoever another user would 


be. But if you take two or three deposits and try to 
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Clark, Dabbs, Harlan,Hemstock 
McCart, Minninag, Williams 

1 Cross-Fxam hy Rayly 


2 make your quantities from those deposits, then you 


3 are running into more excavations and that sort of 


5 good deposits and then taking bio devosits. 
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4 thing. And that is another philosophy) You ware taking 














ee 









7 ie 


7 a 
marty lish, edd. 1 .Aies: 
. af u is ita 3% ; 

tl 4 a - e6 : 

oy notte . aticodsh pont ) ot \ i. wey saan | 
lo droe sad? bore Bnet FeVEORS -8x0m osak sane, oe 
. - ¥: PAA 

Quiles ote sot Vieni waneode 2i Jens (bak embty  pp 
-ctinonst pie paivtet dent bas ethengeb/ Boop | |, 


p Apan 





i ‘ 
oe 


"RA | 


























LZeS 7, 


Clark, -Dabbs, ;Harlan, :Hemstock 
McCart, Minning | 

Williams 

Cross-Exam by Bayly 


WITNESS MINNING: So other 
people might be very interested in it too. 

Q Your philosphy has been 
to open as few pits as possible, as well as to take 
only the kinds of materials that you absolutely require 
for various uses. r 

A Phat. us conrect. 

Q It would be possible, 


however, I take it, to have adopted a different 


philosophy in some areas anyway and to take small 





amounts from a larger number of sources. 

A Yes, I think that would 
be acceptable to us. That's what is required. 

Q Now, did you get any 
guidelines in developing this philosophy, or was 7 
something that Arctic Gas generated for you, or do 
you have any knowledge of that? 

A We lly mala Gon? tellakenito | 
call myself an environmentalist Peace Tm) a geologist, 
and I don't know if they realy are environmentalists, 
but I'd say that it's common sense if you're not wanting 
to make holes everywhere, you'd go into fewer deposits. | 

Q Ad laxright, was: 1ltb)your | 
common sense, or were you directed when you were | 
looking for granular resources to direct your mind | 
to opening as few gravel pits as possible. 

A Tethinks I discussed this 


matter with other people. Les Williams is one of 


these people. 
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Clark, Dabbs.. Harlan, Hemstock | 


McCart, Minning 
Williams 
Cross-Exam by Bayly 


7) Mr. Williams, why do we 


| 


open fewer pits rather. than a larger number of smaller 


pits from an environmentalist point of view? 

WITNESS WILLIAMS: From an 
environmentalist point of view. 

Q Well, actually from your 
own point of view, Mr. Williams, TeEVs just Ehat you sve 
been. qualified as an environmentalist, I understand. 

A i think that the fewer 


you open,, the better eontrol you can exert, Mr. 





Bayly. To put in -- to implement the required procedure4 


Similar to what Miss Minning showed in her slides of 


| 
| 


what was happening on the Alyeska situation, or putting| 


in berms, spilling basins and what-not, I think ine os 
more economic having to do this less frequently. 
I would think from an aesthetic point of view that 
it's probably better to have fewer scars on the 
countryside. I don't know from a mammal aspect, maybe 
you disturb fewer potential dens ene this as the 


kind of material that they do get into that's normally 


thawed deeper. I can't think of anything else offhand. 


O Wht about Dr. Dabbs, 
perhaps you might have a comment on this from the poin 
of view of having to re-vegetate as many of these 
borrow facilities as can be reclaimed by planting 
things on them. 

WITNESS DABBS: tT don?t 
believe I can really add anything more to what has 


been said by Mr. Williams. 
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Clark, Dabbs, Harlan, Hemstock 


McCart, Minning, Williams 
CrossExam by Bayly 


A Presumably if the large 
area was very large -- I don't have any idea of what 
that measure might be -- then of course it places the 


centre of the borrow pit further from the outer @ges 
of the undisturbed community and making it somewhat 
less accessible for propogules of plants to arrive in 
that area; but I'm not aware of any borrow site that 
would be so large as to actually amount to that 
Situation. 

Q So you don't see that 
as a Significant reason for any particular size of 


boxrow facility? 


A I don't see that as a 


reason. One point I might add, that if there are fewer 


and larger areas it might be easier for me to argue a 


it might be somewhat more expensive, more elaborate 
re-contouring Sacuee er Cleanup, of fewer areas. than 

a large number of small areas scattered throughout 
Ehe; country. But I doubt that that would even be a 


problem unless it's a commitment on the part of 


Aretic Gas) to,do: these things, 
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McCart, Minning Williams 


Cross-Fxam by Bayly 


O One of the concerns with 


haceras to material you may pur On Ehe On tite 


berm, is 


that it will not lakely be entirely granular material, 


therefore when you put it on it may possibly have water 


and snow in tt. DS chat a wocd. possibility? Perhaps 


Die, Cllenclkk could aceteeSs lnamGGict wey telnene- 


A Yes that was a possibilioy. 


QO And do you envisage erosion 


problems as a possible result of placing borrowed material, 


especially the more fine qrained material on top of the 


berm? 


aA NO; OUXY Groston Control 


measures that are désigned are based on considering bare 


Soe CONnCa eLOns. In other words, we are not desiqning 


the protective measures counting on the vegetation in tl 


he 


early stages. So that if there was a potential for 


erosion, it would be more related to the slope 


angles and 


nature of the material rather than the snow that might 


Gen gnte am, . There would be obviously a ditch 


to £211 with snow on Occasion and 2 has to be 


1S) GOING) 


emptied 


Bue perore 1 Goes back in. Snow will cover the spoil 


mound and some would get mixed im but I don't think it 


would clear in sufficient quantities in itself 


tO create 


an erosion problem greater than exists from the other 


features. 


O What about the problem of 


when you excavate the material,either from the 
eren therdireh,. | GE it being in large chunks, 


they are piled back on will create water traps 


Biter 
that when 


Or “Snow 





Clark. Dabbs Harlan. Hemrstock, 
MeGart. Minning, Williams. 
Cross-Exam by Bayly 


traps that in the sprina time and in the absence of 


4 
He 


vegetation may cause local erosion ‘problems? 

A Yes we woulc e€xpeer that 
there would be a thawing above the pipe in the inactive 
season and that portion of the berm would settle. It 


wouldn"t settle below the original dqround surface howev: 


unless it were extremely ice rich and in a very high i 


4 
J 


Content Souls we are proposed to import back fill mete 
there. 

0 Aull would you comtemplate 
the possibidiiaty of pulverizing some of this material 
betore Curbing 2: On OF treating it the way you de in a, 
Say 2 Gravel sizing Or a Crushing .ereration? 

‘\ We have discussed and looked 
at the possibility of some processing to take out fine 
material out of the spoil to use as heddinad but we 
wouldn't count on pulverizing it. The way it comes ont 
nom The Ite. or Prop the trials that haye been run 
migaceates Fhat 1t 26 sat a fairly convenient size now, 


we would make this on the material where we have keen 


Solem eOuCOmin ca tine Gitecherm “est size to determine how 


op) 


MiGtupiimnca GCCwIrS whem ae 1S excavated. There 1S ad 


: 


the pipe line’ itself displaces about twelve cubic feet 


per foot of lenath and that is what all qoes in to makin 
up the mound. 
0 That and the amount of hac} 


ELLIS tiewevor wWeuld anticipate, sorry not back. f711,) but 
borrow material thet you woul@ anticipate puttina on to 


create the averaqe size berm that you... 
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Clark, Dabbs, Harlan. Hemstock 
McCart, Minning Williams. 


Cross-Exam by Bayly 


A No, we wouldn't brang in 
material to build a berm except in those areas where we 
would build the type of berm to provide over-burden 
pressure for frost heave. 

you 

QO Now are/ going to get your 
three fooe berm just from the material that is actually 
exeavatecas Or ds 1 going... 

A Oh the three foot berm. when 
ig usefthat number of three feet this morning that was an | 
average for a surcharge load. It would be about three 
feet high and about 45 feet across as an average. The 
spoil mound itself will have a height of two to three 
feet, will extend beyond the edges of the ditch and that 
comes from the twelve cubic feet per foot displaced by 
the pipe as well as the fact that it occupies a larger 
volume after it is excavated. It has a higher porosity 
Ue vou. bike. 

O Yes. and that will settle 
I gather eventually into something more compacted over 
the years. 

A Something more compact, but 
probably not as compact as it was in its original state. 

QD Yes. Miss Minning, have 
you looked into the kind of equipment that will be re- 
guired to treat granular materials? You have talked 
about having to take bedrock. T agsume that bedrock has 
to be subdivided and crushed perhaps? 


A Lem not wn thie myserr. 


Other people in northern engineering have done this and 
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Cross-Fxam by Bayly 


perhaps Mr. Williams would like to describe these machines. 


MR. WILLIAMS: We have looked 


ab csushing machines,..My. Bailey, for, cartainly, for, 


they will be required for quarry operations, no question. 


We whawe wilsouhad.a Lew. ciscussions with crusher manu- 
facturers to investigate the passibility of crushing the 
spoil as you earlier had suggested, not only to reduce 
the. size of the particles but to provide bedding materia 
where it is required, where the ditch bottom is uneven, 
But that. is about as far as we have gone, We just haven 
had discussions and when your talking about the large 
particles and the large lumps, this.1s ,.why .we like the 
wheel ditching machine, is because it does bring 1t out 


in smaller lumps and even where blasting is required ana 


I am not talking about bedrock blasting now but blastina 


in other areas. We would also like there, where possible 
to use the ditching machines to excavate the blasted 
material because it also tends to.breakmp, the larger 
chunks from blasting but that won't be possible in all 
cases and backhoe work will be required and that tends 
to give you pretty large lumps, 


O Yes. 
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Clark, Dabbs, Harlan, Hemstock 


McCart, Minning, Williams 
Cross-Exam by Bayly 


Q Youwiih; ibanticipate, 
in some areas as well have to have sorting as well as 
washing of equipment where you're going to use certain 


aggregates for’ concrete’ purposes. Is that correct? 


WITNESS WILLIAMS: Yes, I would 


think it would be required in some areas. I don't 
see it extensively used, because as I say, the concrete 
for concrete weights, it's just a weight is all that 


you re Making, Ne “structueal strength is not really 


important. [ltedoesn t havellto beshigh Guiality concrere, 


and you can overcome some of the problem by putting in 
more cement into the concrete, or more reinforcing. 


Q I gather they have to be 


better than the ones we saw on the west coast photographs. 


A Pin moesure,tand I don't | 


think it was said whether that was a freezing problem 
or a poor aggregate problem, or an Pui hls mixing 
problem. I suspect it was a freezing problem. 

Q Yes. Miss Minning, 
did you on your trip this summer, investigate sources 
of granular materials that might be used if the 
cross-delta route is adopted by ‘Arctic Gas and if so, 
where are they? 

WLTNESS MINNING: Yes, we 
did. There's abundant granular material on the west 
side of the delta in the Yukon coastal plain area of 
aly types. On) the’reast ‘sideof the deltay) as was 
mentioned before, there are fewer deposits. We have 


looked at some of those deposits again. 


Q AI Desagh hiecani sco us NoOwKAe 
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Clark, Dabbs, Harlan, Hemstock 


—— 
A Over and above what has 

been looked at by the granular materials inventory. 
Q And will you be providing 


your counsel with a list of these sites and marking 


| 
} 


them "preferred" and “alternate” for the purpose of the | 


cross-delta -- I hesitate to call it a phase, Mr. 
Commissioner, but whenever that evidence is going to 
be called? 
A ves 
QO You've referred in your 
prepared evidence on page 5 to the necessity for some 
permanent access roads, and that's down at the bottom 
of the page where you say: 
"Borrow pits which will be used during all 
seasons will have permanent access roads." 
Now, have you determined as a result of this summer's 
work among other things, which ones are eae to be 
used as all year-around access pits? 
A No, we haven't. The 


access roads that are permanent appear on the strip 


maps. 

Q Nothing ws changed since 
that? 

A No. 

Q Is that likely to happen 
aS a result of what you did this summer? In other 


words, have you identified sources that you like better 


than ones that were earlier identified? 


A tT don’t think that would 


really affect whether -- would affect the road as such. 
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Clark, Dabbs, Harlan, Hemstock! 


McCart, Minning, Williams 

Cross-Exam by Bayly 
The idea is to use snow roads in most cases. 

Q ALL Fight. 

A Whether the deposit 
changes or not, it doesn't make the road change. 

Q I'm interested in your 
summer work from this point of view, Miss Minning. 
You must have got some Beat a from Dr. Mollard. He 
alluded to certain estimates in certain areas of 
granular deposits. Did they prove out to be correct 
in most cases? 

A You're being pretty 


general. Could you give me some examples? 


QO He referred to Little 








Chicago, as he calls it,°as having a very large deposit | 


of some, I believe it's 10 million cubic yards, if I 


Cammoind that for you. He starts with saying that 


there are a number of major deposits on Richards Ialands 


the Ya-Ya esker being a classic, as he calls it, 
Although he doesn't give us a size. Then he goes on 
to Caribou Mountain and the gravel face which is 
exposed about 300 feet high and around several miles 
in length, which is a tertiary gravel. That's ‘on 
page 1978 of the transcript. Did you check into that 
deposit to see what he had estimated about Caribou 
Mountein, whether that was right? 

A We've looked at the 
tertiary gravel in that area, in fact you saw a slide 
here of tertiary gravels in that area. 


Q Then he goes on and says, 


} 
| 
| 
| 
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Clanksrbabbsyntlaplan, 1Hemstock 


McCart, Minning, Williams 
Cross-Exam by Bayly 


"And then from there south I think there's 
one south-east of Noel Lake and then it's 
Prétty skinny, 


Did you look at that one? 


A Vest. 

Q And aS Lt? 

A T “Thank LE 2S, ves. 

Q What does he mean when 


he says "skinny"? What sort of material could you 
get there and how much? 

A Id lake to check that 
back in the office with the: results that we got from 


the summer. I can't remember every one. 


Q This will be coming out 
in Our Lepore. Right? 

A That's correct. 

Q Then he says: 


"The one at Inuvik is just about exhausted." 
Do you agree with that? 

A That's @orrect.. 

Q Tigather that’s one (of 
the kinds of problems that if a pit close to a town 
like that is exhausted, it means that everybody has 
to go a long way away to get granular material. 

MR. MARSHALL: Well, surely 


that depends on where the next pit is. 


' MR. ANTHONY: I'm taking Inuvik 


as an example. In fact in that example, Miss Minning, 
I gather they have to go quite a long way away to the 


nearest next deposit. 
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McCart, Minning, Williams 
Cross-Exam by Bayly 


A Depends on what kind of 
material you're speaking of. At least in the Inuvik 
area there is quite a bit of bedrock which could be 
crushed to provide borrow material, which is net. that 
far from the town. 

Q I understand that's 
where the paragon falcons liye. 


A That's possible. 


Clark, Dabbs, Harlan, Hemstock | 
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Clark, Dabbs, Harlan, Hemstock 

McCart, Minning, Williams 

Cross-Fxam by Bayly 

We would be advised by cur 
bird consultants before crushing'bedrock in the Inuvik 
area. 

QO I am ead hear 
that. That would apply throughout the route, I take 
it, as a general principle? 

A That LS COPrrect.. 

QO Pvaiwiatraia. © ‘cant se wie 
that reference but perhaps when we get into water, 1 
will be allowed by Mr. Marshall to ask you that. 

MR. MARSHALL: Well maybe if 
you have a particular deposit in mind, you could ask 
her about that, since Miss Minningq is here now. 

MR. BAYDY: That as* what 1 
fheve =SaLioy Mre Commrssioner.” I “could not find the 


home nence co tie One that Lf had wantkea ana when I dc 


if I may ask her that I assume she is going to be her: 


for-the water as well as the terrain part of this rane] 


MR. MARSHALL: I think she 
hopes not. 

MES BAYUY: “in that Case, she 
may “be back’ in the Cross-Delta portion to talk about 


her report. 


MR, MARSHALL: That is possible] 


MR. BAYLY: Now, on page 1.999 
Creme erenocrip. Chr. “Mollard says. that he preters 
borrowing from stream beds on the North Slope. that is 
not what we would call the active bed rather than the 


terrace or fossil bed of graded streams just from a 
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Clark, Dabbs; Harlan, Hemstock 

McCart, Minning, Williams 

Cross-Exam by Bayly 
materials point of view. Would you agree with him 
there? From your look at this as, well as your look at 
Material borrowing in Alaska? 

A I think that is probablv 
true in that the gravel in the part of the river 
where we showing on the photos, not the water part, 
is’ generally not as frozen Earle Gravel Up on aie 
high band areas: 

Q You,.dic. ook, this: summer 
an. tenraces, didn’t you. ORs 

A Nes wc. Cie 

@) | And, my understanding is 
that you found that there was quite a large amount of 
granular material that may not have shown up readily 
from the air but which was evident from the ground. 

A That ds corrects 

' ©) And it would be possible, 
EO 
I take it, to find Ahe North Slope adequate granular 
resources by using that as a source rather than aoing 
into the act of stream beds. 

MR. MARSHALL: I think vou 
have the same problem I have Mr. Bayly. We keep 
confusing these. Not the active channel. 

QO it am telking about che 
braided stream channel area, not necessarily where the 
water is but what the active plain, if we can call it 
Chae. 


MR. MARSHALL: The active 


flood. plain, think, is,.,;the term that Dir. Harlan 
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Clark, Dabbs’, Harlan, Hemstock 
McCart, Minning, Williams 
Cross-Exam by Bayly 
uses. The active flood plain. 
@ Dr. Harlan, should we use 
that term? 
WITNESS HARLAN: ween 
0) PV Lr Lat § 
WITNESS MINNING: {think vou 


have to consider other factors in qoing into upland 


areas too besides-- 


) I am not suggesting that 
this is necessarily the best area but I am asking 
whether if it were the best area you could find enough 
granular resources in those terraces? 

A Definitely. 

Q You could? Now, If 
understand that in Alaska there were some sites where 
they actually did this according to the slide show 
that you presented to us where they took material from 
the terrace areas? 

A Bhat Vs comrect. 

Q Did they run into problems 
that you observed with the over~burdened mater Lale=—ahe 
tundra mat--did any of that material appear to be 
in such a place that it could get into streams im, 2a 
flash flood situation? 

A T was never there in a 


flash flood so I can't answer that. 


QO I realize that even though}! 


you weren't there, but how did they cope with the 


problem of making sure that it was in a safe location, 
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Clark, Dabbs, Harlan, Hemstock 

McCart, Minning, Williams 

Cross-Exam by Bayly 
or did they appear to? 

A iirthink those “siGides 
showed a stock pile area of this tundra on the fedd és 
of the borrow site. 

O Was it on a river edae, 
thativis the water edge, or was it on the uphill edae? 

A I would say the best 
place to put it would he on the uphill edae. 

O Is that where Shey put 
Lee 

MR. MARSHALL: Well, we can 
getrecheys! vdesouti a f lvou al iket am: Bayly. That micht 
Del ithe ystnest wayeof finding out if you wish to know 
Eivat 3 

MRE BAY Laie Me Riehes & hank 
the--are the slides the same pictures in the back of 
this volume "Reconnaisance of the Alveska Pipeline"? 

A Some of them are. ag 
think Most of them. appear an Che rea 

(@) Do you have a copy of 
that report hecause I can't tell from the photocraphs 
which-- 

A I am not sure which site 
you--which thing you are--Are you talkino about a 
fossil flood plain site or a high terrace or what are 


you speaking of? 


Q It would be a fossil flood! 


Glain site. 


A Okay. That 4s page 6, 
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Clark, Dabbs, Harlan, Hemstock 

McCart, Minning, Williams 

Cross-Exam by Bayly 

QO From plate 61, we read 
the caption being material source’ pit in fossil flood 
plain along the Sagavanirtok River. Can you tell from 
that photograph which pile is the organic material? 

A Tt Us guns ‘dark Ting 
around it, I think you should note too that there is 
a break between that dark ridge and the river proper 
in the background. 

Q Are you indicating that 
the dark ridge in the middle of the pace? 

A> Ths is a spoil pile 
here, but there is also a distance between the snoil 
Pile and the river proper: 

O So these both black lines 
around the pit, if the pit is thought to be a eee 
one, would it be surrounded by oraanic material in 
a pile? 


A That. Ls conmrect. 





WITNESS DABBS: ie i could maker 


a comment on this, That particular case I am not 
famatiar with but the likelihood of their being suffi- 
Stent amount Of Grganic Materia! bULIE up en a fossil 
flood plain of any of the rivers draining into the 
Beaufort Seas and from the Brooks Range or the Pritish 
Mountains iS very slight. 
THE COMMISSIONER: The likelihood of it 
being sufficient organic materials to do what? 
A Mo sacitital 157s id ca 


windrow around it. The plant and organic build-up on 
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CY¥arik Dabbsy Harlan, Pemstock 
McCart, Minning, Williams 
Cross-Exam by Baylv 
that gravel over the few thousand years the river has 
Changed its course is very small and this Particular 
case in fact has an Organic material but the chances 
are -On fossil flood Plains that the thickness of plant 
cover ‘and Organic material is SO thin as to make it 


Very difficult to»peel that back separate from the 


gravel. 
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Clark, Dabbs, Harlan, Hemstock 
McCart, Minning, Williams 
Cross-Exam by Bayly 


MR. BAYLY: Was chat your 
experience, Miss Minning, when you looked at these 
“werrace. Sites, or fossil flood DLawm Sites. amet in 
fact there was very little of this kind of material 


On top Gf the gravel? 


WITNESS MINNING: I think that 


depends on certain -- it's more site SpSscure Gear 


wa db CAL 


that. In some places you do get more silt on Om son 
bbe Gravel inva fossil flood plain than in other 
places, therefore you will have more Organic matrer. 
But for the most part it's not as heavily vegetated 

as an wovand Site, 

Q Well, would it be somet! 
“hat would have to be removed rather than mixed with 
the gravel on some sites, in your experience? In othe 
words, I'm understanding from what Dr. Dabbs Said, 
that there's so little of it that you couldn't remove 
it by itself and you might have to, if you chose that 
as a borrow site, take the organic’ material with the 
granular material. 

WITNESS DABBS: I think my 
comment should be taken -- and I hope I have worded it 
in a genera sense, referring to fossil flood plains 
generally. As Miss Minhing said, on a site specific 
basis, aS an old channel has filled in and built up. for 
a small section or a small area, there could in fact 
be material that they would want removed. 

Q ALD oh ts. ian aet 
going to pursue this further. You would think though 


ae od 
that you could remove it and had to, you'd put it uphill] 
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COGECGE. 


the question, It's something you won't be able to a 


Clark, Dabbs, MNarlan, Wemetock 
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McGart,) Minning Wil laams 
Cross-Exam by Bayly 


WITNESS MINNING: That is 


THE COMMISSTONER t's out of 


do, 


on those fossil flood plains, there's not enough organid 


material? 


e 


WITNESS DABBS: It would be 


very localized, but as I say, generally it's not a 


Situation as you would have in an upland site. 


MR BAYLY: 0 Sovehen if vou 


were re-vegetating or trying to re-vegetate a borrow 


pit, it might be very difficult to use that particular 


Organic material to give you a start for your new 


plants. 


A 


Q 


Thats quvee right. yes. 


Now, you went with a 


biologist on your reconnaissance this summer, Miss 


ati 
Minning, and/some of your upland Sites was it pointed 


out to you that some of the potential areas may be 


denning areas, or potential denning areas for foxes 


and wolves? 


WITNESS MINNING: Yes. 


Q 


Are any of the preferred 


sites that you encountered actual denning sites? 


A 


L dont think. 2 iwanteceo 


-- again, I would rather’ this would come Out in the 


report. I can't remember from site to site which is 


and which isn't, and I don't want to say the wrong site. 


O 


But you did see foxes -- 
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McCart, Minning, Williams 
Cross-Exam by Bayly 


A 


Q 


I never saw a fox, no. 


But you saw fox denning 


areas, did "you, when you were -- 


A 


There was evidence of 


animal life, yes, on some deposits. 


criteria have you developed to decide whether or not 


Q 


Yes. Now, what sort of 


you would recommend using one of these sites even 


though it might have fox or wolf denning on it? 


Now I don't mean that I want you to evaluate it as a 


fox denning site, but I assume that there are some 


considerations that have to be made by the gravel 


person as to whether there is an appropriate site 


close by, or whether there's as good material that 


Ganwbe. used arom Some oenes Sounmces 


cases too the way a site is developed I think 


A 


Yes ,OT+think in certain 


some ground rules for developing an upland site. For 


example you might want to stick to the north side of 


a deposit where there are fewer dens and this sort of 


thing, if youW#ere to develop the deposit. 


Q 


That works if you only 


take ere North side, TL take 2t. 


A 


Thaw Ss" right. Preis 


the kind of thing we would possibly do in this’ case 


of a denning area. 


and their availability, 
do with determining the 


Miss Minning? 


eG 


I take it, have something to 


route. 


The borrow faciiliLeies 


Ls thak comprar. 


we have 
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Clark, Dabbs, Harlan, Hemstock 


MceCarit, "Minning/? Williams 
Cross-Exam by Baytlv 


WITNESS WILLIAMS: I would sa 
almost mii: 

Q in this paneicular case? 

A im Sorry, in this 
particular case. There could be exceptions to this 
rule but in’ this case it had very little influence 
on Yoorrow location? 

Q SO in those few areas 
where you would have long hauls, you're prepared to 
put up with those for the purpose of leaving the route 
Wiererit is fOr various other reasons. 

A That has been our 
economic analysis, yes. 

QO Yes. Now 2 suppose one 
of the exceptions to that is the one that you mentioned, 
Miss Minning, near either Norman Wells or Fort Norman 
where you were prepared to go across the river and 


barge gravel across. 


. 


WITNESS MINNING: This is true, 
mis is where we say that particular thing may have to 
be done. 

Q Is that from the Peel 
eLrGravel “River; or whete, is it from? 

A It's from a terraced 
and upland borrow site near one of.those rivers that 


runs anto. the Mackenzie. 


iO 


Do you know which one 
Dt is? 


A If I could get my map Out. | 
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Clark. Dabos, Haxian:, Hemstock 

McCart, Minning, Williams 

Cross-Exam by Bayly 

Q Perhaps you could check 
fo see whether 16's an altermate or a preferred site, 

WLTNESS WILLIAMS: When you 
Say this is an exception, an exception to what, Mr. 
Bayly? 

Q Well, Mr. Williams, 
perhaps I can tell you what I meant by the questien 
and you can give me an answer to ie if Ghks” 2s fe 
case where a certain amount of distance and inconvenien¢e 
46 involved in order to get granular material to the 
site where you want it, I'm assuming there's none 
available close by on the east side of the river so 
it's going to be contemplated to fFecraeve 1t. from the 
west side. 

A iL “hough? thak you were 
‘saying that it's an exception to your hypothesis that 
Paewoute ist == the location of the route 16 partially 
governed by the location of the borrow pice Ss 
accepted that hypothesis, then that would be an 
exception; but I don't accept es 

WITNESS MINNING: At the 
present time we have not shown this site, as you will 
notice in the Fort Norman area there is only a stag- 
inoparea stockpile cite. 

QO Yes, I have checked that 
peuple 

A It's on fine sand and 
if we were to need gravel in this area, the deposit 
2 onathe Dittle Bear River Om théeewest side or the 


Mackenzie and it mihmt be necessary to develop this 
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Clark, Dabbs, Harlan, Hemstock 


McCart, Minning, Williams 
Cross-Exam by Bayly 


Partticuiarisa te. 

Q Yes 

A ltes just néttan area 
of big use at present, that's all. I just mentioit as 
an example of something that might be done. 

Q ALL wght /Pandwi PI your 
report be jabic eto see ll, usw i ‘these things that might 
be done, Ol are.n/e, sat sehiat stage yet when it comes to 


granular materials? will you have to go for another 


summer to assess, or will your report tell us sufficient 


information that we will know all the preferred and 
alternate sites that you would contemplate using? 

A E don’t “think that will 
be necessary for this particular exercise. Before any 


site will be developed, it will be mecessary to return 


iSQumntala aia aS ater 


Q What I'm suggesting to 
you, Miss Minning, is that you aren't going to, after 
this report comes out, tell us that there are Other 
Sites that you might use that you haven't mentioned in 
the report that hasn't come out yet. 

MR. MARSHALL: Well, I thank, 
Mr. Bayly, that there very well might be. 

MR. ANTHONY: Perhaps Miss 
Minning could answer the question, Mr. Commissioner. 

WITNESS MINNING: I would say 
that these sites were chosen in 1973. Since 1973 we 
have better information, yes. Possibly one of thease 


sites will be changed. 


Q Well, have you a machinery 
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Clark, Dabbs, Harlan, Hemstock 

McCart, Minning, Williams 

Cross-Exam by Bayly 
in mind or a method in mind of informing the people 
who live in the valley of whether any of these changes 
are going to be contemplated from time to. time? 

A Most definitely. When 
these sites are applied for, I imagine before, we will 
submit a development plan to all the appropriate people, 
whether they be DIAND people,.the highway, whatever, 


we want to have all the comments possible before we 


choose the site as the final sate. 
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Glavk, Dabbs, Harlan, Hemecock; 
NcCarn, Minpana,) Walliams. 
Cross-Frxam by Bayly 


9 Have you assessed the 
various sites you have to see how many of them are on 
commissioners land rather than on federal Crom lanc? 

A Yes we have. There are 
some sites that are on, in development control zones, yes 
i idon tt new Gr: thet is conmussioners Land: or... 

QO But within say the bounds 
Or ~he ycommunity oF stiputabed ee 

A Yes we bave,. There .are 
Sites that are im the beunds of communities..yes. 

Oa NOW Co. you, nave, to .pay ,£GE 
Phat crave. what 1s An within the bounds of the communaty? 

Mee WhbLieMSse. - would .expect 
Vom ewould —have EO poy Dor any Gravel.) ,there.is.a royalty 
mn mie berritorities. for takind dcrayvel,. IT think ,from 
anywhere Mr. Bayly. 

) Yes 

the 

A We oaid. for/ gravel, at Sans 
Gault “torsinstance that wwe, took, out, of McKenzie. River. 

QO IT realize that there is that, 
ZT am just .wondering if it has been investigated and 
whether it is something that aqoes. into choosing sites 
whether you take gravel from land that has been adesiq- 
nated as commissioners land, or land which is still 
federally nas.« 

A Allowances have been made 
ime he ucast Jestimate for the cost of .grayel, 


QO Okay, So that I assume, Mr 


Williams, means that somebody has fiqured out how much it 
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Clark, Dabbs, Harlan, Hemstock 


MeCart; Manning, Williams. 
Cross-Fxam by Bayly 


costs? 
A An estimate has been made. 
QO Yes: 
A Not aot of conmunLEy contact 


to see what they would charge though. That Has *net been 
done. , 
O Yeosee Now Miss ’Minning. if 
you were going to get AAC becomes -Gicamul attematze raall fot 
the (purpose Gimlooping,s would you vcontemplate opening up 
additional horrow facilities,or would you, or have you 
already designated ones that you would have to consider 
reopening? 
I 

WITNESS MINNING:/think many of the same 

sites coulda be used. \Werhave not looked at these sites 
FON 
im terms Of providing an exact QUuaniaey irLlooping but 
many of these sites have more than the quantities re- 
qunned@boro us at thiusibime, 
O Wellbanvthesevent that 


looping will be requiredyewill you be developing in your 


report, .sources that would be available for this 


purpose? 
Mrs Bayly 
MR: WIBBIAMSs /%eoule “I *put-in 
a word please? Northerm Fngimeering has not been asked 


to do any studies with respect to looping. We have done 
a few cuick things about loopina for this hearing That 
is just about the extent of our work with loopinc. 
Canadian cArcticiGas has not»asked Northern Engineering 
tosdenboosing studies. 


O And does that. one of these 


quick things, does that include the estimate of the amount 
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of borrow requirements for looping, this six million cubic 


yards? 


A Yes a very tertiary exam- 


ination. 


O MSs, 


the extent that we have got ‘to and we have no idéa 


Sot its. Gate Gea - a 


which pits would be. used, re-used perhaps? 


A Well 


opinion. Perhaps Miss Minning has 


Gillemere tee ateianioten loite meets 


that would be my 


hOOKeG Tativk' a deret ite 


QO Well she is with you. 

A Yes she is. 

O itis Shaamiung «ladon. thnow Le 
you have something to add.- Fine, 

MISS MINMNING: No. 

‘@) Now if we refer to the 
application, do you have volume 13A in front of you? 
Pan sGs7 p pede Se) PPhisitivay not be a question particularly 
for Miss Minning to answer. 

A COWLGahyeu "euwe ws tehe spa 
again please? 

O ¥es. page ?s6 , "L3ATGu7 s Now 
Gnder waste material, we learn that combustible waste 
will be burned and other materials will be buried on the 
regnesorlway at “Stations or Gther facility sites or the 
abandoned borrow pits specified by "thé applicant. “Now, 


can anyone tell me which ones they 


be specified. 


MR.MARSHALL: Well 


this was gone into 


7 are, or when they will 
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yesccrerday [think SOrt of. The panel has given their 
evidence on this point. 

MR.BAYLY: © I don't think they have 
given their evidence on when they will specify which 
borrow pits could be suitable for burial of waste 
materials unless I am mistaken, Mr. Commissioner. You 
certainly did elude to the fact that they would con- 
template using borrow pits as places to bury materials 
but £ dom’ = chink “we went any farther than that, 

ME. WELDLIAMS ‘The study has not 
been done Mr. Bayly. As we mentioned yesterday with 
respect to waste water treatment facilities and borrow 
Pit abandonment. that wt as site ispecific study that 
must Ise done betore, before the action 2s taken. When 
Veweane speaking Of burying materials Nere, itis maimly 
the materials from the incinerators, the ash and what 
not. that has not burned, that would be the bulk of the 
material that might be buried. 

re) Al waienie » Nowlwhet abomg 
other solid wastes? Would they go into these pits as 


well? I am thinking of machine parts that are broken or 


‘in cans, I suppose those come out of the incinerator, 


and. tits-sort of thang? 

A ¥Yés that is a possibility ae 8 
it. is acceptable to all concerned, 

0 But this has not been gone 
PEO. Rs 

A NG. <Sir . 


QO Which wastes materials would 





























—— 


: \hleow efetissen asveow Mohd, oO) 


7 


4ieis neviy ced leneg ad? ye Qaoe Anida T yebtoszesy 


anteq art me sonebiyvs  ~ 
t+ Anat oes 1 ® s¥a¥Ad aM ? 
Posue Diowi yard aenw ac sonebiva; tiedd igeviD | = 
igo 10. Intvudoxe oldediue ed blyos-etia wortod ~ 7 
ioe Reed .3M cotssein me . santa 2(siiusitam 7 
gw @ad gody doct ot o4 shwla 546 ylafteagan 0° 
oth) twit ov eeounly en Sti word patey atsigqnas a 
0¢ amis 1906? yne Shaw Anfad 3" Hob fT) 20¢ “4 
¢ I aM : 
vikw zay Doioltien wWeme.  tyed <aM anob ga2sd - 
imayrod AE ano ae eT hians ee? tatsw AtJeaw ae Jasqseert V4 
sag Wwte BP 9sy2 of24a mn HE JL Jats soomnohbnsas Jiro es 
a!) sxoted (97 70TSd: saab act Jaumn rae) 
(Laiaptan patyted Io paiteege Sts oY | 
Sein zonions bid mox? ealetbisizam aig c 
4 aria eel: I Egrows sad veotwd 2an aad, teds (ton ee 
.bsiand od Ydpim tadd isisageq : 
uid TAA 9 ‘. 7 
Ap ch sui ov ada biltew Taessaw hiles tedzo i 
irq ate Ini. Saws wifoum %o eoitaigdt, meacl Sipe | poe - 
. WIG Ca LGAt ob ‘Oo Jvo Seo sRenY seogqua I anes Ab a 
| fpatds to t¥oe atda pas > 
Pi yatiylteecy 6/2. a2eh7 eat f, ow ie 


Lorie woo big ae aldrsqenosys 
ae PA: Lo 


-_~ 


wior cead tog een 2i82-1v8 


tie ,o A 


a} 


=; 


4 


~J 


OO 


WwW 


2 e) 


W 


12087 


Clark... Dabbs, Harlan, Hemstock 
McCart, Minning, Williams. 
Cross=Fxam by Bayly. 


be buried? 

A As D'Say, mostly the residue 
from the incinerator, 

Q) So, these would be borrow 
facilities which would be necessarily close to a camp 
which is where the catnatr arras are contemplated on being. 

A ™hat woulda be desirable. not | 
absolutely necessary, but certainly desirable. 

O But you wouldn't fly them 
to pits, You would want to be able to get to them fairly. 
conveniently and on a day to day basis. 

A But the, the accumulation 
Bf this, Of most of this material 1s going to SN es 
construction camps in the winter time that will have snow 
roads probably to the sites. I would see them go by 
EEuUcks 

Q Right. Now, I looked at 
your plans for borrow sites, Miss Minning, that you 
presented with your evidence and I didn't see anything 
there as part of the borrow pit development plan that 
talked about waste disposal. Is that because you picked 
sites where no waste disposal has been contemplated or 
do you not consider that part of the site development 
plan? 

A These site development plans 
are typical site development plans. If it were decided 
on a site specific basis and community accepted it and 
ald this sort of thing it might appear on the plan. it 


ig not the final plan for the borrow site development, 
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Clark, Dabbs, Harlan, Hemstock 
McCart, Minning. Williams 
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at Fort Good Hope or at Oscar Creek or at any of the sit: 
0 Oh yes. I don't want you 
to misunderstand my question. What I am thinkina of is 
if the application turns out to be correct. that ‘some 
waste materials will be buried in abandoned gravel pits, 
Will we know that at the ame that you apply to use the 


pit and present a plan for its development. You certainl 


have presented a plan for what you cal” restoration ef ita 


ont ome 

A Yes we would have to know 
thateae thay eame. 

O Say that again. 

THE COMMISSIONER: The answer is yes 
DMcRe wey Vales © MG) So “these “aren't full devel- 

opment plans that you have given us a? Sit were contem- 
plated that you would have to Qispose of waste in these 
pits because that is not included mm that? Is that 
COLTrecr®: ; 


A Thee ks comrect: —The ‘spe 


van 
d 
a 
r 


¥ 


development development plan that was submitted thouch 


would have to indicate if it was a disposal area and it 
would have to be... 

O All“riqht and wheré do you 
get your guidelines for what to put iw your piv tdeveds 
opment plan. Do you develop those yourself our coes 
somebody tell you what they want to know about it? 

A tT am not sure that Tounder= 


Seine elias 


O Fine. You have to make an 
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Cross=Exam by Bavily 
application stomquarry gravel. Correct? 

A Messe 

9) And at that: time. you submit 
a plan like the one that you have shown us as an exarp] 
in the» Fort, Good Hope’ aréa? 

rN Mein 

O DnGein that planwws - it ea 
requirement that you put in all the uses that you woul 


Make Of that pit at the timeThhateyenswwant.to open 1r:; 


A We would make that assumpti 


Coe 
that at is a requirement, if such’ a requirement 


169) 
= 


AIR NOESuGe! Mlk na GOCSmOns an@is, 


QO But youvwould be prepared 
both 


GOuNbmat as away Ge telling/ehe government ana others 
Nf : g 


of all the uses you would intend to make of a. gravel pit 
A weg 
@) Now would it be possible at 


sone speinehduring(thiswangquiry forsuswtovbhearn what sorts 


of range of materials would be buriec in these pits 


Gther than the ones thatoMr. Wihitmams has told us about 


J 


and I am concerned that there may be materials that may 
have different enviromental effects or effects on Mr. 
Dabbs assortment of grasses and / mene? to arow. 
Man) TEMS OC hs This king of 
thing has been discussed at a meeting in Ottawa a 
seminar and waste disposal and I have sugqaested that the 
materials which would go into these kind of pits woulc 


combustibles and all the ordqanic materials would be 


burned in incinerators. The one exception woulc be larae 
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McCart,Mianning Williams. 
Cross-Exam by Bayly 
pieces of equipment or machinery and the suggestion there 
is. that the government might set aside stock pile areas 
along the MacKenzie River to which everyone, .qovernment 
and industry, would haul the larger preces.. These 


would then be taken outside via barqe transport in the 


summer, to be. wsed over again. - 


= 
mal 
fat 


O Would I be mistaken 
called these junk yards? 

A That's what they’ ii be 
except that they will include only metal materials and 

smal 
materials which would have some value/reclaimations. 

O And these would be taken 
Ou ennualiy woulda they, on woulde they only be taken out 
when it was economical COrcdoy so? 

A I Gonk ththankeahewill ever 
be economical to take them out, It will be, and Lt weld 
probably be on a as required basis, Any studies that we 
have done show that it would be quate uneconomical tc 
remove materials. 

O Perhaps we coulec get their 
oilL-drums.eut,torthem too? 

A The practice so far has been 
EGeGrusheand bury the oil drums and there are some eighty 
or one hundred thousand have been buried up at Norman 


Wells. 
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Q Would you be recommending | 


that that continue to be done, that oil barrels be 
crushed and buried at the various sites that they will 
be used on the project? 

WITNESS HEMSTOCK: Noy, 
think we would probably recommend that they be taken 
back to the point of origin, but we would antieipate 
using very few. 

Q You'd be using bulk 
storage tanks? 

A In general, that would be 
the kind of storage required. 

Q indies Dare or Lhe presen 
planning for sites of this kind at Kittigazuit and 
Tnuvik part of this, the result of this seminar or 
the work that led up to it? Work being done by the 
oil companies, I'm assuming this is -- 

A i couldnt be sure. 
Certainly it happened after that, so probably that 
seminar had something to do with it. 

Q Were there any other 
recommendations that came out of that seminar, OY was 
that basically what it was about with regard to waste 
disposal? 

A im - SOriry, 2h can” tages 


call any other recommendations, but I really .can’t 


‘recall much of the detail of it. I would have to 


check on the proceedings of the seminar. 
Q You've got copies of 


those, have you, Mr. Hemstock? 
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A We have them in the 
Sritce, yes. 

MR. BAYLY: I haven't checked, 
Mr. Commissioner, to see whether those are documents 
that are listed, but I would submit that as they 
relate to the disposal of products that will be used 
On this prejece, that they ote be relevant to the 
inquiry. 

WITNESS HEMSTOCK: Let me make 
it clear that this seminar was not specifically related 
to this project. It was a general seminar of waste | 
disposal in northern Tanda and it was before we had 
any specific concerns with this project; but the 
proceedings are published in book form. 

MR. BAYLY: I wasn't suggesting 
Mr. Commission, that they were anything more than 
relevant. 

MR. MARSHALL: Well, if they 
were published and public, I assume, Mr. Bayly, you | 
will be able to obtain a copy of it somewhere. | 

MR. BAYLY: Perhaps, Mr. 
Commissioner, if I knew the name of it I would. | 

Q Miss Minning, you Seuss 
on the problem of borrow pits that become lakes after 
they have been used, and in fact one of the examples 


I believe you gave, the Oscar Creek example, sorry, no, 





Teens te. 
WITNESS MINNING: This was in 


quarry areas, I think we mentioned it was a quarry. 
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Q I don't think there is 
a picture of one, but some quarry areas, you would 
contemplate, will become -- will have lakes in them. 
Fsithat correct 2 

A I would say most would 


not. 


| 

| 
Q All right, there will be 
some that will? 

A Probably. 

Q All right, and in those 
ones I believe you said that you would try and re- 
vegetate up to the edge of the lakes, is that correct? 
Or was it you, Dr. Dabbs, that said that? 

WITNESS DABBS: Yes. 

Q And when we're talking 
then about restoration of a gravel pit or a quarry, | 
we're not ever, as I understand it, except possibly | 
in the active flood plains, talking about restoring 
it to the way it looked before, or almost the way it 
looked before; is that correct? 

A Yes, I believe that is 
riGnt. 

Q And you would agree 
with that, Miss Minning? 

WITNESS MINNING: That is 
correct, once you take it out and you don't have 
anything to put in there, you're going to have a hole. 

Q Right; and is this one 
of the reasons why the preference in Alaska on the 


Alyeska project appears to have been for gravel operatiagns 


don id 
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Clark, Dabbs, Harlan, Hemstock 
MéeCarcy sMatining,. Williams 
Cross-Exam by Bayly 


in activeelood plain areas, because it doesn't leave 
Ba Scar?’ 

A I think that's probably 
true. I can't say for sure that that was the reason 


the decision was made. 


Q Because if we take the 
Sagavanirtok River, that's a river with 46 facilities, 
borrow facilities, Tight On the active fllood plain, 


is that correct? 


A That is “correct. 

MR BAY IY: 

SOVeCVen) dab tt" S not 
Preterred, Hts certainly one that's used , the kind 
Of (source -ihat"s used a Tot. 

Mr. Commissioner, I would 
propose to leave my questions on ground water sources 
to the water part of this, but I don't want to be 
told afterwards that I should have done it now, DLE that 
is the case. I notice that Mr. Anthony asked questions 
in that area during his first cross-examination. 

MR. SCOTT: It doesn't seem to 
me, Mr. Commissioner, it matters as long as Mr. Bayly 
doesn't ask them twice. 

THE COMMISSTONER: Right. 

(LAUGHTER) 

MR. BAYLY: I'll abide by that, 
Mr. Commissioner. 

MR. ScCoTT: Tt would ftrankiy, 


though, be better if he asked them now, if can conven- 


iently do so, because we have questions on that matter 
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McCart, Minning, Williams 
Cross-Exam by Bayly 
and if he asks them, well we won't ask them twice. 
THE COMMISSIONER: Well, let's 
stop for coffee and you think about it and tell us what 


you decide. 


(PROCEEDINGS ADJOURNED FOR FEW MINUTES) 
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Cross-Fxam hy Bayly 


(PROCEEDINGS RESUMED PURSUANT TO ADJCURNMENT ) 


MR. 


MARSHALL: If Mr. Hemst 


Was checking for some information on the Gulf 


Lequarements £or borrow. He may 


Dabbs, Harlan, Femstcc!} 
Minnina, Williams 


he a couple of minute: 


Perhaps if Mr. Bavyly's questions are for other member 


ef the panel, we could Gust carry on. 


QO 


Commissioner. Now, vage 29 of the evidence of thi 


panel deals with two areas of siqnificant croune wa 


WW eletae Gehaienr yar Mie . 


1 


Sctivicy, One Of which me dlong the Yukon coast ar 


we have gone into that to a 


GCevetzanin -esceenta aim) tae 


cross-examination by the Canecian Arctic Resources 


Committee. Now, 1 ain referrind 
the appropriate person is Mr. Williams to the respec 


to the assessment croups concerns, question 52-1. re 


Carding water consumption. 


the panel and vperhe 


Do you have that value 


VITNESS WILLIAMS: Comino 


Ui wedi. Yes, LL. hawes 1. 


fa 


Now 


t 


this wage, Mr. 


Commissioner, do you have that volume? 


ARGS 
1s that? 
MR BAYLY: 
the questions. 
ers, 
one, yes. 
MR. 
exiibat.. 
MR.BAYLY: 0 


a ool oe 


mn) 


an 


COMMISSTONER: What volt 


WWeakis 


COMMIT 


oO 


is the response t 
SSIONFR: The bro 


MARSHALL: Here Ss tine 


Now, 


Lt we can wetter 
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page 52-1 of this volume in conjunction with the 
Map that follows page 52-5. It siete that. water 
sources on this map include shallow lakes, deep lakes 
and rivers but that unlike paqe 29 of the preparec 
evidence that no mention is mace of around water 


sources. Is there an explanation for this? 


7 i Sones wOulls dlana Cause 


ee 
on 
) 


was not to use ground water sources for t ELST, 
Ménts listed in the response to PAAG cuestion 


QO Vel] , Will Ge Gil iTeleon 


adaLetonal water that woula be from qround wat. 


for Eninmos Gtier. tien those Ivsted in the fcurx 


GawecorTtes: SHOW Mea nG ECemmcOdG Se mGinceGh | alo i 


requirements, hydrostatic testing that we don’ 
about. 

vIN I quess wavhbe we s°cu_ 
back unm anc decide what you mean by qround.wate« 
CoumCes ir. Bay ly, 

0 Teak that 1s perhers 


question that can be answered for me bv the ranel, 
Mien VWilivams. Thet 2s one of the. confusing. things. 
It may well be that some of what is identified in +¢ 
Map as river water sources or lake water scurces i 
actually what you.would, refer)to-as-around water scum 
Marea t ind cit From just looking at) this. mar 
which appears to identify a potential water use 
sources. Can you help me? 

A That 1S aqrounc water us: 


sources? 
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0 Yes. 

B fike springs=- 

O Well, I am assuminoe that 
is what=— 

A With substantial flows 
im then ors= 

@) I am assuming that is what 


is meant by ground water on page 29 of the preparec 
evidence. | is that correct: 

WITNESS HARLAMN: On areas | 
such as the Arctic coast, surface water is not depen 
dent of ground water in that the water will flow from 
the river into the ground ane then emerde again as a 
spring. So, I think in this context, vou would 
have to regard the use of river water as mirc JuG ane 
cround water as well. 

@) Ali vicht. Then perhaps 
Dr. Harlan, you could refer to this map and tel! me 
which water sources are ground water sources had 
you would anticipate using for the use asoutlined on 
B22 : 

WITNESS WILLIAMS: I would 

14 


say that from that map, when that map was Crawn really 


there was no intention to use ground water sources. 


Unless we are talking about the slide that vou saw 


c 


where the stream was fed by a substantial flow af 
Spring water that might be from a deep source thet 


it you, could take some out of it without depletina 
| 
the fishery requirement downstream this is a possibility. 


} 


| 
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Clark, Dabbs, Harlan, Hemstock 

McCart, Minning, Williams 

Cross=Exam by Bayly 
Ghey-atentas identified on this map that it really 
wasn't considered when that map was drawn. 

0 So, if theré any they 
would be additional ones. Additional to the ones on 
this map as possible sources of water? 

A I don't know the location 
of all these substantial sprinas, Mr. Baylv. Mavbe 
one of them falls on one of the streams that are 
crosshatched on the map... I am not sure. 

O Ai right’. - Now, pertare 
either Dr. Harlan or Dr. McCart would know--the only 
one that appears to be Aa eee with the river on 
this map is the one on the Firth River. The others 
all appear to be either deep or shallow lakes. 

WITNESS HARGAN: There is the 
Firth and also on the Malcolm. The Malcolm to the 
Wee or the Firth, 

O eam sorry. “YOu are 
correct. There are the two river sources. In your 
estimation would those be the spring areas that would 
constitute the ground water sources that Mr. Williams 
has referred to? 

A Both of these areas, the 
river freezes "tothe Fiver “bed in winter so thé only 
WaterMaval Labley say ‘during’ the’ latter part of the” 
winterm, wouldibe “froma ground water source. 

Q All right. Now, where 


is “elim relat tLénr to the rivers then? 


A tm 2s throvgh*thne “channel, 


| 
| 
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Clark, Dabbs, ‘Harlan, Hemstock 

MeCant,, Minning, Williams 

Cross-Exam iby ‘Bayiv 
beneath the channel. 

O SOp,n ce Onc eiaiacariee Ay Twelud 
you, bore w, hohe ante.the channel’ and pumps rt out? 

A YOU SCoule)1 viess 

QO Would that be what vou 
would contemplate doing? ; 

WITNESS, WILLIAMS: Nejc Sirs 
That was not contemplated in this drawing which was 


done under my direction. 


Q ves. Well, Since then, 


Mr. Williams, I am assuming that) qround water sources | 
have been considered? 

WITNESS HARLAN: Not specifically 
for water supply,ine. 

O What Mabotra you, Mi. 
Williams? 

WLDNESS WiLLLAMS= In the 
cCongition that I mentioned eamliger ii -there«is: a | 
Substantial flow from)the: spring hae it can be taken 
safely it would be considered, yes. It wasn't con- 
sidered phere... the bulk.-of -the «water that ‘is «shown cto 
be required here is for snow roads which take place in | 
the eaniv. pant. of tthe. winter before the «rivers freeze 
to the bed and that was the intent when this was | 
Grawn, to indicate that that would be from the normal 
strear flow in the early part of the winter. 

Q Al weht. Now, what 
I would like to know, Mr. Commissioner, it appears 


the panel is--I think, divided is too strona a term, but. 
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Clark, Dabs, banktan,, Hemstock 

McCart, Minning, Williams 

Cross-Exam by Payly 
there appear to be some different thouchts about 
whether ground water would be used or not and whether 
it would be taken from the bed of the Stream Or not. 
Dr. Harlan save a possibility. Mr. Wiliams says 
No, Or at least no. at the time that this plan was mace. 
I woure like fo know that and if it is possible for 
Arctic Gas at some point to supply me with information 

; 
On water Sources other than those on the map opposite 
52-5 on the North Slope that would be contemplated te 
be used. 

MP. MARSHALL: Could you not 
pursue it now? The problem ps with these various 
requests EOr information that we get so many of them 
Bana DGCOLe Get Gallec Gif to other anduiries and sce 
On ena Lf it 26 possible at all, Mr. Bayly, to cet 
a resolution from the ranel now, I would appreciate 
Hane 

ME. BAVYEYs Mr. Conmissioner 
I am prepared to do that but I was under the impression | 
that I had asked the questions and got the answers | 
Prat i haa suggestea reavirec the panel at least to 
Ge-end talk tO eacn Other about it, to find out 17 there 
are :other possibile ground water sources. 


Me. ores Mr. Commissioner | 


T think I agree with Mr. Raylv that it is important that 


Ky 
. 


it Be resolved but can,I say this and see if M 
Marshall agrees. First of all, there is nothino in 
any of the material that suggests that aground water 


#s Going to be utilized including the prepared evicence| 
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Clark, Dabbs, Harlan, Hemstock 
McCart, Minning, Williams 
Cross-Exam by Bayly 


for this panel. In the second place, ground water 
becomes surface water when it is in the creek and «1 
presume that there is no suggestion, or if there is 

I woule be grateful to know that around water before 
it enters its water course, or something of that tyre 
issue 


is going to be sought and used. Isn't that the 


that has to be resolved, as cee ne 6€ Lactpwakh 
respect! EouAreticeGas’'s intent Lone 

WITNESS WILLIAMS: Mv 
recommendation to Arctic Gas would be that if there 
are springs with substantial flow that water can he | 


taken from without adverse effect to Ei shy or. other 


- 
c 


wil@life or any other environmental reason that 


considered. for use. But I don't think a decision car 


be made on that today or tomorrow or next week. I 


would think that decision would he made at the time 


of censtruction. I just don't see how you co 


EaQmeac@acia twice. 


Me. BAYLY: =f am not askim 


for a decision, Mr. Commissioner. T know that 


nave 2n 


Gecisions aren't made at this stage but we do 


this case a map which shows intended or possible 


intended sources. If there are any others that have 


been thought of in the meantime and that may be so, 


think that perhaps the Commission should know 


them because I submit that it is not Sur tierenr 


they be left until final desion. It! somebody else 


fish men for example say nc, that wouldn't be a caood 


place. Why don't you take it from somewhere else? 
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Gllark, Dabbss Wanlan', Henstock 


I 
McCart, Minning,) Williams 
Cross-Exam by Bayly 


MR. MARSHALL: Well, sir, we 
get down to a level of detail in’ an amount of work 
that is really incredible if we-try to identify on 
a very Light ispecitic basis for all spreads and all 
seasons, sources of water and indeed, I suppose in 
some cases, borrow. Mr. Williams can indicate what 


he would recommend. Dr. McCart 1S on the panel. Fe 


can talk about water availability and he can talk about 


his recommendations with respect to whether it is 
acceptable or not acceptable to the withdraw water 
from certain locations and I submit that is perhaps 
as far as this panel is ashe EO uGOvand to take it 
very mich further as my friend is suggestine realis 


gets into final design. 
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Clark, Dabbs, Harlan, Hemstock | 
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Cross—Exan by Boy ly 


MR. BAYLY: Mr. Commissioner, 
we've seen in the evidence of this very panel slides 
which show us sources that have been identified as 
coming from ground water, and they have been photographs 
in the wintertime, and Mr. Williams says that perhaps 
these would be sources, if they were flowing and are 
not likely to adversely affect fish. 

i Submit that 16 his thanking | 
has got to that stage, and we're starting to see picturds 
of them, then at least somebody's been there. Now if | 
somebody on the panel can give us an idea of what 
these possible sources might be today, I'd be very 
grateful, or perhaps on the water portion of the 
this panel's evidence; LE not, end, I would submit thet 
if the thinking of Arctic Gas has got to the stage 
where certain other water resource areas are a be | 
tapped, or they're contemplating tapping them, we should 
hear about them. 

MR. MARSHALL: We told you | 
that Dr. McCart has done some work on water avai lepine 
along this area, and he is in a position to talk about | 


that. He's also done extensive work on fish in the area. 


MR. BAYLY: All right. 





MR. MARSHALL: So if it 
wouldn't be construed as leading, I'd like him to 
deal with those subjects’ then and I think that will 
go a long ways towards providing the information that 
you require. 


Me. “Scorn: Mr. Commissioner, 
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can il“ask arquestion first? fs the distinction Saepban 
ground water and surface water for these purposes that 
the latter, surface water, can be*taken from a creck, 
stream, spring, a surface or what have you, whereas 
ground water can only be obtained by in effect digging 
some kind of well, because if the latter is contemplated 
that's very different than the former. 

WITNESS WILLIAMS: The latter | 
is not contemplated. 

MRE eSecorTre fhat’ sywniae L 
understood from Mr-"Williams” first answer, but if 
there was a spring there that appeared to provide a 
source of water that was at the surface, he would 
consider using it, if necessary, but that he wasn't 
Going Eo dig for at: Am I ena shone that? 

WITNESS WILLIAMS: That is 
COUICCE. 

THE COMMISSIONER: Well, the 
argument at the moment is whether’ they should go 
ahead and figure out where they intend to obtain 
-- where they intend to take advantage of springs and 
they don't even know where the springs are at the 
moment, and what I'm concerned about is requiring them 
to go ahead and do something now that may not be of 
any real advantage to us. Isn't that where we're at, 
Mr... Masshali? 

MR. MARSHALL: Well, sir, some 
work has been done, and Dr. McCart can speak to that, 


ana=ne can avco talk abowt ‘the concerns that he has with 
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respect (oO 2sn;, and I think this is really “going to 
help Mr. Bayly. 

MR. BAY iY: 2 “mecomeent ) to 
hear what he has to say, Mr. Commissioner, before 
gee Se 

WITNESS HARLAN: Could I 
interject a second? In fact we do know where the 
Springs are, or at least most of them. We do have 
measurem ents of water chemistry, of water quality, 
temperatures. O.K., in my earlier response you asked 
with regard to the rivers, and I mentioned that they 
deal with specifically the Firth and the Malcolm. I 
mentioned that they do freezé to the river bed. I 
believe your question was how would you get to the 
water, and I aaa "Taerough “a wedi.” “Tat Ss not to 
imply that that's the technique we would use. 

Maybe that was part of the confusion. 

MR. BAYLY: © So there would 
be no contemplatinn of using thisvas a source of 
water unless it were free-flowing and accessible 
WEEDOUEAHaVIing tO dig or drill fer at. 

A That was my intent, 
yes. 

QO Now, before we leave 
Dr. McCart, who I understand has a knowledge of this 
area von, tne ground water, I'd like if we could, Dr, 
McCart, sas muchas possible to restrict this to ground 
water, as I understand we're trying to restrict our 
questions on water till the next round. 1. don't feel 


that you can talk about them as they relate to each 
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other. 

WITNESS McCART: It's very 
ditirecult, ine tack, to discuss. grotind water anless I 
know the location of ground water on the North Slope, 
without also being concerned about the position and 
VOCALCVan Or —Sbrings . 

O Well, let's break the 
rules, then. 

A © Gan identify majzor 
aguafers in the area by the existence of springs 
where the water comes to the surface. 

Oe Well, where are they then} 
YOu Can identify them, the major ones, by pointing to 
ee MaDe eo 7 or, Cale yOue 

A Yes, I have a data record 
of observations that we made this past summer. We had 
two, I think on two occasions our people went up and 
examined them and made measurements, and I can give 
you the locations of the larger springs on the slope 
I hesNorthern Yukon. First of all there is one on 
Craig Creek, just inside the Alaska-Yukon border. Now 
what I'm discussing here is the surface manifestations 
Where the ground water comes to the surface. It's 
three miles south of Milepost 197. 

QO I think we have that 
SPO Gay eo. 

ek There's another one on 
the tributary of Craig Creek. I can give you the 
quantities, incidentally, if you're interested in 


the quantity of water which we found there. In the 
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first instance we calculated the discharge at 34.9 


barrels per minute. 


Q Yes, go ahead. 
A We found no fish 
present. There's a small spring on a tributary to 


Craig Creek two miles south of Milepost 198, 121.3 
barrels per minute. We found “no fish. 

Merve a spring on Fish 
Creek which is two miles north of Milepost 217.5. 163.7 


barrels per minute. There are Arctic char present 


| 
there, email numbers of Arctic char, I should point out.| 


the Maleoim Raver, there's 
a spring on the western portion of the delta -- 

Sxcise me, the eastern portion of the delta of the 
Malcolm River, two miles north of Milepost 225. 227.8 
barrels per minute. Both Arctic ‘char and Arctic grey= 
ling were present in the spring stream. 

Q Was that downstream from 
the water gathering area that's marked on this map 
in the responses? 

A Yes. There 1S a sprang 
which we call Firth Spring No. 2 in some of our 
publications in the Biological Report series, specifi- 
cally Volume 15, where we have a paper discussing 
Springs on the North Slope. You might want to refer 
tomtidtetor additional tnformation. This 26° 2.2 mites 
north of Milepost 227. There are 277.9 barrels par 
minute, and there are Arctic char present in this 
particular spring. 


Q Again I understand that 
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that's down the stream from the site that you contemp- 
late taking water from? 

A That Ss right. 1 think 
this is the one I referred to a few days ago. Someone 
asked a question about whether we had ever thought 
that an elevated pipeline might be a worthwhile con- 
Sideration, and we were concerned about this one 


which is downstream. 


Q The one with the nitrogen 
bubbles? 

A Yes. There's another 
Spring on the western -- mid-western portion of the 


Firth River Delta, 602.4 barrels per minute, and there 
were a few Arctic char present there. 
©) And is that downstream from 


the cross-hatched lakes where you contemplate taking 


Water? 

A Let me check that. 

Q That's approximately 
Mile 230. 

A T'd say yes, it's down- 
stream from that area. 

0) Would that water be in 


any way related to the water in those lakes, would 
they be part of a common system in your opinion? 

A No, J-sdon*t, Ehink si ihiad 
this water would be related to the lake water at all. 

Q All right. What about some 


of the other springs? If I may interrupt, on the larger 
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rivers, you've referred to springs on both the Malcolm 
and the Firth River as being ones downstream from 
where you would anticipate taking water. 

A No, what I said was 
that these were downstream of those areas indicated 
on this map that we were discussing earlier. 

Q iT yealize that, but what 
I'm asking you really is, have you an opinion as to 


whether the water travels through the ground from the 





place where you would like to take water to the Spray) 
that you have identified? | 
A Wei, this is of course 
a point of issue at the moment. We don't know how 
deep these aquifers are. for instance, the Firth River 
Spring 2, which I referred to, the one with the 
nitrogen gas bubbles, we suspect that this ie a 
rather deep aquifer because of the presence of 
nitrogen bubbles. Normally they're not present a | 
shallow aquifers, and secondly because the spring 
water contains soéium chloride in a relatively high 
concentration, indicating that it passes through beds 
of evaporite. Our indication in talking to Dr. 
vanEverdingen of the Inland Waters Branch, I thane .a as 
that this is probably also indicative of a relatively | 
deep aguifer. So it's probable that this particular 
spring is relatively deep. The others we really dont 
know at this time just how deep the aquifers are, and 
we have suggested that in these instances there should 


be a drilling program, wherever a major spring water | 
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source, particularly those containing, fish occurs 
downstream of a pipeline crossing. | 
Q All right. 
A To assure ourselves 


that we are not going to interrupt the flow of ground 


water. 


Q Yes. Now I've interrupted | 
you. Were there others on the North Slope that you 
wished to refer to? 

A There, Are a few others. 

QO I'm speaking mainly of 
the major ones. I'm sure there are small ones that 
you haven't mentioned. 

A One other is Crow River 
Spring. You saw a picture of Crow River Spring in the 
slide presentation. This) vs “twormites north of Mulepast 
265, “and flows at approximately, at the time we were 
there at least, 93.7 barrels per minute, and we have 
not found fish there. We visited this particular spring| 
on several occasions over a number of winters and if 
there are fish present at ali, they must be in very, 


very limited numbers. We yet have not seen any. 
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Q Now the balance of 
these are downstream of the proposed pipeline route, 
is that correct? With the exceptions of the ones on 
Craig Creek and its tributary. 
A I missed the one on the 


Spring River, incidentally you also saw a photograph. 


Q Spring River? 


A Yes. 
6) And whewis that on | 
the Spring River? 


A Dies, dhax van shows, 2 spring | 
or a seep two miles upstream of the route. My map | 
Shows it downstream, according to this one. This, I 
should point out, 1S a rough copymthat we.put, together 
See day before coming up here, so there may be 
Some error in that particular location. 

Q And these are the result 
of the survey taken this summer, is that correct? 

A That's right. We have 
other information. Dr. Harlan has other information. 
We have other information, other discharge information, | 
other water quality information taken in previous 


years, I. think» beginning in 1973, and.also information 


for '74 which hasn't been incorporated into this. 


} 
| 


Q And that's in your’ Volume 
1S. | 
oA That! serisdi teuw@hase is 
thevresulst. of ee survey. 


Q All right, are these 


additional ones the ones in Volume 15 then, or are they | 
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just supplemental information on the ones that have 
previously been identified? 

A Well, in part they're 
supplemental information on ones that have previously 
been identified and in a few cases we have identified 
a few springs that we weren't aware of, although 
Dr. Harlan may have known of the two springs in the 


Craig Creek area.’ We knew of one, not of the other. 


Q And these have all been 


| 
| 


identified as -- sorry, not all of them -- many of them| 
have been identified as areas in which there were | 
erther smallor Significant numbers’ of Arctic chan or 
char and greyling. 

A Some of them have no 
fish populations that we have found over the years. 

QO And then some of them 


Have jist been discoverdd tor the thivst atime this 


season. | 
-A Maybe one. | 
Q Which "OnelGs ‘that? | 
A As I say, the one on | 


Craig Creek. One of the ones in the Craig Creek | 
drainage. But alProf ‘themajor ones, of. course, 
are easily identifiable because of the presence 


of rather extensive aufeis areas downstream of them. 


These can be identified from ERTS inventory or from 

air photographs, or simply by flying through the area. 
Q And you're saying that 

the problem that you're facing now is to determine 


what are the things that are likely to interrupt the 
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flow of water to or from these ground water sources, 
and you want to make sure that the pipeline isn't 
one of those things. 

A I missed the last part. 

Q You want to make sure 
Ena ae pipeline asin’ t one of. the things that as 
LitelywO StOplor interrupt the. flow of these 
wherever possible. 

A NARI | 

Mow Bay Ly: Tom content wid | 
Lhat, Mo. Commissioner, in.this area, and I'm assuming | 
Picteany eUurtner study Of drilling is for. another 
season. 

Q Now, Miss Minning, I've 
asked you if you would have before you the reconnais- 
sance of the Alyeska Pipeline material eource borrow 
methods, being a report of Northern Engineering eee 
and you have a copy of that report? 

WITNESS MINNING: That is 
Correct. 

Q And if I could refer you | 
to page 4 of that report, on page 4 and page 5, there 
are three general concerns and perhaps these are 


questions in which Dr. McCart might want to comment as 


well. There are three general concerns With taking of 


granular material from river bars of braided streams, 
and those are habitat loss or degradation, that is 
habitat of fish, entrapment in ponds, and siltation 


interfering with the incubation of fish eggs. Now are | 
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these concerns that can be transposed to North Slope 
streams in the Yukon as well? 

WITNESS MGCART: Yes, in 
general. 

Q In general? 

A Les. 

Q "And when you say "in 
general, d© you.meéan Of Specific streams like the | 
Malcolm, Firth and Blow? 


A Some of them. Habitat 


loss and degradation obviously occur on any stream if 


one isn't careful in taking gravel. Fish entrapment 
in ponds is a possibility on any stream. Siltation 
interfering with incubation of fish eggs, along most 
of the pipeline route the fish either spawn in the 
Spring before gravel removal is anticipated, or they 
Spawn in areas considerably removed from the epee 
PLOnt=Of-way . Spring spawners are of course basteatigs 
the greyling and the fall spawners would be the Arctic 
char. In general Arctic char spawn upstream of the 
pipelame Toute, although there are a few fish that | 
do spawn in some of the springs that we've mentioned. | 
But in these areas, these are not areas in which we 
anticipate taking gravel. 
Q All right, so if we have | 
basic concerns that borrow from active flood oan | 
of rivers, they are of two kinds: 
Qieeeurhate at Arctic Gas. 1s to borrow from active 
flood plains in the summer and fall prior to the use 


of the borrow material, that some flash flood or | 
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Clark, Dabbs, Harlan, Hemstock 

McCart, Minning, Williams 

Cross-Exam by Bayly 
occurrence of that nature will cause flooding of the 
area and siltation that may affect,the fall spawners, 
the Arctic chax,or that. siltation caused by annual 
spring flooding may cause siltation to greyling spaw- 
ning areas if there are any that are downstream of the 
borrow site. 

A “welll, we're not very 
much worried about the possibility the greyling 
will be affected because heavy siltation during spring 
flood of course occurs when the stream is normally 
heavily silted, as a result of the freshet moving 
down. Our major concern would be if there were areas 
where Arctic char were Spawning downstream, where, 
because they begin spawning in some situations in late 
August and continue on through September and October, 
and these would be the times when it would be proposed 
to actually windrow the gravel and move it out. 

Q You're not suggesting, 
Ehougagepr. MeCant, thatwenatiusal sa ltbation 1S good 
for Wa Soeylt S.just.a;hbazeard.that fish have. to put 
up with. 

A enc not A Mazard oO 
Enestich. The, fish.obviously,, his.life cycle, life 
history is adapted to the normal cycle of events in 
the stream, een greyling are on the move, during 
the course of the spring flood they don't actually 
Spawn until the flood ies subsiding; but the water is 
in some instances still somewhat turbitive at the time 


when greyling are apawning. This is not true, however, 
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Of Anetierenar: 

Q Turbid™ “water at the 
Silt happens to precipitate on a Spawning bed, might 
well destroy some of the eggs, is that a possible 
condition? 

A Yes, absolutely. 


QO And that could be natural || 
Siltation and part of the natural PLOCeSS, the natural 


retail | 


A Yes. 


QO And additional silting 
therefore is what you're concerned avout, Dit Tt 
doesn't mean that natural siltation Goesn't kill some 


fish eggs. 


A Ee certainly does, yes. 
Flooding very often kills then. 
©) ANC so Adadtraonal Sitting 
has the possible effect of killing more fish eggs. | 
A ves! Tet Me=DOLne oat 
that we would be totally averse to any gravel removal | 
source in an active flood plain where we thought that 
it might in fact damage the spawning or the eggs in 
the gravel of any population of fish. 
O MA *rigive. oNow, the 
main sources, as far as gravel borrow sites on the 
North Slope of the Yukon are concerned, as I understand, 
are those braided channel streams that I have mentioned. 
The Malcolm, the Firth, and the Blow. Is that 


correct, Miss Minning? 
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If you were to take it from active flood plains. 

WITNESS MINNING: Do you have 
the site numbers? Quickly,it would help me. 

QO Nomar dorm have the 
Site numbers. I'm just suggesting to you that if 
you “e Going eo borrow from active flood plains in 
braided streams you're going th have cto Look for a 
Dravaeq Gtream, and ive Just identified three braided 
Streams. 

A I think one of those 
is aetually a fossil flood plain site in oné of those | 
Pivers. Thats why I'd like the numbers you're 
referring to. 

WITNESS WILLIAMS: 125 on the 
Mateolm. 2/7 “on the Firth. 137 on the Blow. 

WITNESS MINNING: I think there 
are seven flood plain sites. I've got numbers here 
for at least six of them,now I can look them up. 
I have our active flood plain sités. 

O And they are the ones 
in between the Demarcation Point and Shingle Point, 
On the various rivers involved. 

A Yes. 

Q NG a Mra ee BS a 

MR. SCOTT: Have you got 
numbers for those six? 

A The numbers? I'm 
Covuousivempscang one. 125, 127, L537, 133, 124, GM 32°. 

Me. BAVUY: Abd Pagn ty. ait 
correct in assuming that there is one on the -- on each. 


OL tthe Livers E've described? 
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he rivers you mentioned 


1) 


yes. There are flood plain sites 
on those three rivers. 

QO Now 
perhaps Dr, MecCant can answer) thi 
we could describe as being simila 
visited in Alaska anda observed th 
sorry, the borrow operations aoina 


WITNESS McCA 


eS flmetle unusual and we hadn't be 


these three rivers, and 
Ss, are these ones that 
EheoCEheer tverS tehnaeryoeu 
@ quarrying and borrow, 
on there. 

Re: The BlowoRiverors 


en able to identify 


any major spring water or ground water source on the 


Blow River nor is there any arcti 
we have been able to locate. One 
but normally where there are no s 
arctic char because they are depe 
Malecoln. River is similar except t 
arctic char population apparently 
eourseGierelsonit ms drfférent th 
River in that sense. The Firth 
Similar to the Sagavanirtok 
version. 

O Ves 
a volume Dba tof “the [biological 
more books should be done in the 
appears that the research on the 

there 

thear areas /hasn"'t been exhaustiv 

ma Well 
think late 1973. We continued to 


looked and nobody has come up wit 


eechar pooulation that 

takes them incidentally 

prings there are no 

ndent on these. The 

hat here again no major 

utilizes the uvper 

an the Sagavanirtck 
would be very 


, a somewhat smaller 


and you stated I believe 
reports here is thac 
Malcolm because it 
fish populations and 
ely done+yet. 
that was written in I 
look, other people 


h any convincing evidence 
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Cross-Fxam by Bayly 


of any major populations of fish in the Malcolm River. 

QO Right. So really you are 
looking at the Firth as being the, one of those three 
which is most likely 

A eS 

O And the concerns that you 


expressed, Or that are expressed in the N.F.S. Report 


there, would certainly apply to the Firth? 


Alyeska 
A id the Report, do you} 
mean? 
O ves. 
A Oh are you speaking of this? 
© pOrry. £ am talking about 


the report done by “ozrthern Fngineering Service which I.., 

A That would certainly apply 
fo. thie Firth, yes. 

O Yes. Now you have icentified 
in volume fifteen of the reports here is. figure ten of 
Chapter seven, I believe cites of over-wintering on the 
Firth,that could possibly be affected. 

A To my knowledge most of the 
over-wintering sites. c2rtainly the major ones, are 
up stream on the pipeline crossing. We did several years 
study there and other then the springs in the Delta ana 
“the spring between the Malcolm and the Firth. we know of 
no over-wintering, let's say between the pipeline crossing 
and considerable distance upstream as far as Joe Creek. 

) Yes. The thino that is 


ecuraous to me is that is on this map and I am a little 
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confused by it and perhaps I should show it to you if 
aon wt have a Copy here. 

A i have sak, 

@) Tt talks about red dots 
hatch dots and sone Hatch dot on the Firth, coverand a 
large area of the Firth delta appeared to be what is 
identified as a probable over-wintering area. Perhap 
tiet is chanced sance this report. ... 

A Which page is that again 

QO (‘ane veterring to faqure 
ten of chapter seven and the figures come after page 
Signe Of Chapter seven. 


A Oh, I am missing a fiaqur 
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VoL 


1 
ana 
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ay 


oe 
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emi nc sO Wet OTriteed I Ehas wantrcular copy. “Okay, 


egaum at 26 based on data up I think through 1973 and 
that time we did not have any precise information as 
the location. We suspected it as an over-winterina a 


because we were aware that thers was aufeius there. 
Ty Ree 
LHR or 1 8 


in one of the springs in fact, we investigatedon our 


Recenter wo was this one which lies to west, in the 


western portion of the delta, downstream of the pipeli 


jae 


a 


cea 


Since 


MOST 


7 ne 


erossing and there are in fact a few fish over-winterina 


there. 
O Poehak tmevone Eham ais 


identiived as ¢41 on this. figure? 


A No that would be the, that 


WOuld be Pirth spring £2 that. we have identified as # 


on that) figure. 


O Tt is also downstream of 


Putnam Crossing. 
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A Yes "sup in. tack fie Fagure 
1S incorrect in “that the line or’ the’ stream actually does 
not, the» orificeof that particular stream is’ approx~ 
imately 1., two kilometres downstream ‘or 1.5 miles: down 
slope inthe: pipe lines ine oher words the map here’ 7s 
im: error!) Our major concern there isn’t that we are 
going to cross the stream itself but that we might, as TI 
said, impinge on the acquifer. 

QO So that the over-wintering 
area in this figure was on the west side of the Firth 
Delta, to the north of the pipeline. 

A To the north of the pipeline 
anee again git) 1sh-a minor one. gy acoecsn’t included, Lt as 
basically juvenile, small numbers of small juvenile 
BectmLG-Gnar i, 

OUIWA Lire aires So the ones that 
are spawning go farther upstream into Joe Creek and into 
Ene -armieot the Firth to the... 

A Yes. Also the bulk of the 
fish that are coming back from sea to over-winter. also 
move 
“considerably beyond this. 

O SCimeyes NOLearquick Case 
ofaa fone number of the juvenile population, but an 
isolated or small number. 

Aw Tt) is a»small number and if 
I am not Mistaken your eons fish, which have not yet 
been deceived for the first time. In other words, they 
are fresh water resident fish, they may go to sea sub- 


sequently, but they are rather small, haven't been to sea, 


a J ne 
; 
’ 
aval 
tee 
Sho" 
Vv 
ine! ; t Soszr0snr 2s 
| ;. o i ae a 343  27On 
} < ¢ : i oh aol 
ro | r iZ i @ 2 of 4 
7 TOL Ze a delom 
7 : 5 "Ep i 
re 
' 
. rr - 
oF 
: —_ 
’ Z 
{ Io Sri 
Pk rmD + tecy tert 
Svonm 
f ect Cir aoOteniod ™~, 
i +9 ua ep resi = to 
va tierra wo basalors 
"4 te! 


Ley neaAsseig gor ma I 
*e>423 s44 Ye? povisesb nsad 
\Viighbtaat wecew deexl 9146 


38a o4n yots god ,ylonsppes 





bho 


fh 


NO 


= 


Gitancks 
MeCaxrt , 


Harlan. Hemstock 
Williams. 


Wali ce 
Minnina 


Cross-FExam by Bayly 


Vers 
0 


report and the ‘concerns that 


Ruy Omaha sien Hbtmss Ulan smeOUies Clic there 


Winterting on the. Malcolm evem thougni it TVs not suspected, 


i May apply ‘to what river a 


Yes. Now going back to this 
we might have on the Firth 
are fish over- 


= well?’ Now page six: of 


iat report refers “to "he ract that the pits have floor 


levels, or some of them and 
at “the thottom of “page six, 
70% of its floor above the 
that US "the water evel of 
Water in a’ channel nearby. 
Miss Minning would care (OL) 

A 

O 
saw had pit levels 
that 


by in the channel. Is 


A 


Q 

the pits had water in them? 
A 

@ 


water came from, whether it 


or whether it had seeped in 


MR. 


water level, 


below the level 


Pic Luge in Chak we Mel 3o—2 


me ca lkser about “a tort» with 


the active flood plan with 


Lemrtiat COrrect; ) Perhaps 
nswer that? 

Pes 

Angad ‘some of the ‘sites you 
of the water flowing 
COPrrect? 

MES. 8 

And some of the floors of 

Yes. 

Did you determine where the 
had-come=in from the top end, 
Enrough thevmaterialy? 
i roWink “che 


HARLAN > sorrte 


Of the water is quite obvious in’ that if you excavate 


below the water level, 
there would be ground water 


O 


you are 


Inte sehe water table “and 
seepage, 


Yes. And it seeps in as 


and I am assuming, 
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Cross-Bxam by Bayly 
quickly through that kind of material as through any > cE 
would assume, because it is course grained, Is that 
correct? . 

A Yes, that is correct, 

Q An interesting thing to me 
and perhaps you can add to this* is how do you keep water 
from coming in just by creating a berm out of this ae as 
grain material, cobbles or Rouree gravel or whatever it 
happens to be? Does it not come through anyway? 

A Well certainly. The purpose 
of the berm*is to prevent siltation or silt from moving 
into the river, not to prevent water from moving back and 
forth. 

Q Now, is that for both berms? 
Or isthe berm at the, at the upstream of the pit, if 
there is an upstream end to the lit, not to Keep water 
from coming in in the first Pave while you are taking 
gravel @ut? F 

A It would limit the movement 
of surface water into the pit so that the water that did 
get into the pit would be primarily seepage water Oe 
ground water so it has both effects. 

MR, CLARK: Mr. Bayly, maybe to 
help clarify it for us here, are you assuming a flood 
condition during the gravel mining operation? 

me Well what I am assuming, Dr, 
Clark, is this, that under some normal conditions and one. 
of the drawings that we were given by Miss Minning sug~ 


gested that the stream channel with water in it meancerec 
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2 around the pit, I would assume, that come of that water. 
34 even without flood conditions. would come into the pit 

4] throught the berm or water underneath that would come int 
5| the pit through the berm if the pit were lowered below 


6 || the level of the, of the bottom of the water containing 





in channel. ° 





8 A If it were lowered to below 


the level of the water, yes. 


Q And during flood conditions 





you may very well face the possibility of the bottom of 
the pit being lower than the water level because the wate 
level has raised. 

A Yes. 

Q And therefore come through 


the berm. 


a7 A Yes, 
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Q And I understand these 
kinds of rivers where they come out of steep 
mountains into braided river channels where the 
channels shift from time to time. Evenin a single 


season, you may face the possibility that a storm 


event will create this kind of problem which may very wel} 





wash away your berm. 

A Zh think if we know the 
flow of water that the berm can be designed to withstan 
that flood event. 

©) Right... Now, «you would 


inow GhiSpal eGuess, Onmweasriverslike. the Firth-or 


you would begin to know it because you have got 
gauges there. That is correct,.. isn’t, it? 
A Yes. 
Q So you would know as we 
gathered more data what kind of maximum storm to 


design for? 





A Yes. 

Q But you don't have gauges 
On the Blow or the Malcolm? 

A No. 

@) And so you would have to 
use your best guess looking at the tonography to see 
what--I think you call it design storm event- what 
the maximum design storm which you could anticipate 


would be while you are figuring out how to build your 





gravel removal facilities? 


A Yes. 
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Q And you might be wrona? 

A Yess (Jt talks ap would 
be wrong on the safe side though. 

0 Now, when you desian 
these facilities--you would be wrong on the safe side, 
You almost got that one hy me. 

What you are saying is you try to be conservative as 
you can in these estimates? 


A Yes. 


@) When you are designing 





a pit like the ones that you have shown us diagrams 
Of) you have do that a certain amount in advance 
when you ‘go to quarry there, Is that correct? 

A Yes. 

Q Now, let's assume you do 
it in the summer to quarry two months afterwards and 
you have a storm in the meantime and the channel shifts | 
Pine active tioog plain still, but shirts into the 
Cenrerasoer your pit. That 1s a possibility, isn't Tt 
because these channels are cone tunety Sit Bown: | 

A Yes. 

Q What do you do? 

A You would have to move 
YOur pit. 

@) AYE sight. that is what 
I want to know because there is the temptation, I ‘am 
sure, to move the river,back. 

) A I can't see a shift 
Occurring with that significance. | 


@) Well, there is the Keel 
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River tstorn of a9 70 eto look back «to. 

A Yes. 

QO I mean these are 
possibilities that we have to face. . 

A That a siyrvohne, 

Q And you might find that 
your gravel source that you had depended,on was 
radically altered in size by the, by a dramatic shift 
in the river channels by a major storm event. 

A Right. And you would 
have to respond to the conditions at that time. I 
Gon't think that we would reshift--want to reshift-- 


tne waver, 


Q Right a<So sour: plan 
/take 


would have to be flexible enough so that you can gravel| 


either from a different source entirely or a smaller 


amount from one side of an active flood plain than 
VUSM AG ean igihjahed jbeoqgause,.at a hi defet « 

A I would think we would 
Want t@, have flexilil ity flor dehat. 

@) Yes. But you would 


definitely not be prepared to change the river channel 
to get back the pit that you wanted? 

A Well, Dr. McCart has 
indicated that he objects to rechannelling the 
river and he appears to know what he is talking about. 


We would accept his reservations. 


@) Dz... MeCart, miter that 


piece of flattery, are there occasions where you 


| 





| 
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would say it might be all right to rechannel in the 
active flood plain? 

WITNFSS McCART: Well, there 
may be instances if you took a very aeeeied look at 
an area and you were convinced that in fact there were 
no fish downstream, egas or feeding fish because of 
course you have got be concerned, not only with the 
Fish, but primarily with their eqgs because the 
adults and juveniles are very, very tolerant of 
high silt loads. But you have to be concerned about 
the food that they are eating and stone flies and 
Mayflies and things of ae sort are susceptible to, 

populations of these are susceptible to damace 
by siltation but if you are to convince yourself that 
none of these in fact were likely to affect aquatic 
Sees Cions and 26 might be worthwhile then or 1 - 
might be undamaging or not damaging to rechannel a 
river, eee if you were to do it at the time 
of the year when natural silt loads were high in any 
case, for instance in the sprina. 

QO But apart from that where 
your general comment is to be against channelizina 
the stream the way you saw it done in at least one 
instance when you were in Alaska. 

A lL. d20n&, Aime tack .-see 
this in Alaska but Dr. Craik who works with us was 
the man who wrote this report. 


Yes, we are against it. 


The other thing is I should point out that we do 
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PiGluCe Ine mie evicence: oa. Statement that there wil 1 


a buffer zone left between the active channel and the 


+1) -)4 


working area and’ we gon tt anbend to, put.a berm 2raht 
up against any active channel, there ao be a 
space there. 

One of Our obj ectrons, 1s 
you read the Alyeska Report, one of our concerns at 
Teast owas in the Dietrich River which is not 4 North 
Slope river but on the interior portion of the Alveskea 
route is that the Dietrich River because of the 
narrowness of the valley there were berms beina pushec 
up against and the streams was being un against active 


Channels and the stream was being channelized to some 


Seo ntaineoisC nm cOnwers tell Mice timo 1S. COOG. 


Cr 


0 Yes, you mentioned tha 
Srepage. | OF this, report nd one of-your concerns or 
the comcerns of your-people in this was that in the 
Sagavanirtok River turbic waters were released into 
the stream late in the season, when you were worried 
about the, spawning activity you actually referred us 
FO im@ioateriver which IT understand, 1s--it, is a pretty 
active river for the spawning of Salvalinus Alpinus. 
LS siphowe ra qht? 

A Well, actually, excent 
for its very head waters, we con't know of any pornu- 
lations that actually spawn on the Saqavanirtok. 

They spawn in most of or mayer Eribtittaries: (ht is 
possible that round whitefish spawn in the Saq in 


fall but there iS no evidence and I have spent severel 











{l- 











ee . \ 124 


z a 
: sree 


eo) 


] 
i 


ce Dabbs, Harlan, Femstock 

McCart, Minninag, Williams 

Cross-Fxam by Bayly 
years working on that route. There is no evidence 
that I am aware of of any sionificant population of 
BreeLe Char ectually Spawning in the Sag except 
consicerably upstream where Alyeska is Mopl eee 

QO So the concern there, 
was nct so much with the spawning,as with possible 
food sources being silted up by turbid waters beina 
released? 

A Or with the possibility 
of round whitefish,which are fairly abundant there 
which do not incidently occur in the Firth River as 
far aS we know. | 

@ Yes. Now, referring to 
tic Leporteat page 17, one Of the other concerns 
that, in the case of the visit made to Alaska did not 
appear to be a major one was that of dissolved oxyoen 
Oewugocr Io) .2 5, Of that report, you stated that 
or the report stated that there is no significant re- 
Guction in the dissolved oxygen concentration in water 
body at the time of sampling even in a worse situation 
encountered. The Ben Coneene tat ios in the turbid 
affluent of pit MS124-2 was 11 parts per million and 
this value was similar to what was encountered in 
clear waters of this Sagavanirtok River which are 8 
to 12 perce per mitlion. 

Now, that appears to he 


Somewhere in the middle of those two values. What is 


critical and-- 


A Well, oxyqen concentrations 
| 
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are a little unusual in that oxyaen concentration can 
be inversely related to temperature. Hicher temp- 
Sratunes,, let is say, 50° ,,,the Saturation, or Gil” se silken ss 
Say the saturation concentration of oxyqen would he 


about let's say 8 parts per million whereas as the 


temperature falls the saturation values for oxycen are 


e 


JONG toyrise up to.10 er, 12 or something like this so 


that this range of values may reflect. It probablv-- 
I think if we looked at the temperatures, it was the 


oxygen values we are taking. We would not fine that 


Ehneyewere jlescethan saturation and that this variability 


is the result of variabilities in water temperature. 
As far as salmonid 
fishes go, most people in the field,feel that maybe 
four parts per million is a critical value for most 
Species of stream dwelling salmonids, but there is 


considerable evidence that populations of Arctic fish, 


a humber of species are tolerant of values considerably 


below this. 

QO PAO con eee tS 
parts per million means more if we know what the 
temperature is. Does it also mean more if we know 
what the level of the turbidity is because as I under- 
Stand it if there is silt in the water Spended it mav 
geteinto,Ehe gills.and make it,difficult.for the fish 
to convert the oxygen which is in the water so the 
levels by themselves may be less significant than the 
levels in combination with the amount of silt flow. 


TS that correct? 
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7s Well, this is the comron 
=ense ahalysisnbut I am’not aware of any study in 
Which someone has simultaneously varied oxyqen con- 
centration and silt loads. 

QO I see. 

A To determine whether 
in fact this does occur but this is the notion. 

@) Is that to sav that common | 
sense deesn"t apply or just hasn’t Keen studied? 

A Gh VePEhank rt prokabiy 
applies all right. 

@) Yes, but -1tis'someth ina 
in which there is no documentation or-- 

A Not as far as free-livine 
fish goes. We know there is certainly a siltation 
anc oxygen level certainly affect eqcs and there have 
been a fair number of experimental studies On EiLss. 
This is a somewhat different sort of situation. 

OQ Yes. tee it would some- 
thing to be avoided even if only from a common sense 
point Gr view? 

A Yes. I think we have 
repeatedly stated that hich silt loads are verv much 
£O be avoided in the VUCLHI Cy of over-winterine 
Or Spawning areas during the winter when silt loads . 
are normally very, very low. 

QO Would it make any sense 
to, if you get into a ponding situation then rather 


than to open up the berms to pump the water up hill 
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and let it filter its way back down to the stream? 
From the point of view of avoiding the turbidity? 

A Our recommendation has 
been avoiding the turbidity vou take it eu aee the 
lower end of the working area, pump it up to the top. 

QO I don't mean pumping it 
upstream so much aS pumping it out of the flood plain 
itself. 

A Chy aut, on eo" tite 
fossil flood plain so that it perculates throuch. 


Q Yes. 


A Well, this micht be a 


technique that you might want to use in certain unusual! 


ormcunistances. Yes, 1 Ehink Jt better to avoid ponding 


altocether if possible by (a) not taking the material 
down to the point where you are below the water table 
or (b) filling in any holes before you in fact open 


the berm. 
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THE COMMISSIONER: Mr. Bayly 
would this be a convenient time to adjourn for today? 

MR. BAYLY: It would for me, 
Mr. Commissioner. I have some questions on:one other 
area, Mr. Dabs’ ared,»perhaps 15 or 20 minutes ot 
questions. 

TRE COMMISSIONER: Loacor 20 
minutes of questions, that doesn't allow any time 
for answers. 

Mire Veale, you are going ee 
be with us tomorrow? 

MR. VEALE: Yes. 

THE COMMISSIONE::: All f2gmE 
well nine o'clock in the morning. 
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